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Summary: To evaluate the potential effect of Ankaferd Blood Stopper (ABS) and oxytocin (OT)
in an experimental endometriosis model, 18 female Sprague Dawley rats were used in this study.
The animals were divided randomly into three groups after surgical induction of endometriosis:
group 1: control group (isotonic NaCl, 1 mL/kg/day, intramuscular, n=6); group 2: OT group (OT,
80 U/kg/day, intramuscular, n=6); group 3: ABS group (ABS, 1.5 mL/kg/day, intraperitoneal, n=6).
Each group was treated for four weeks (two times per week). Volumes of endometriotic explants
were measured in biopsy samples for histopathological analysis. Vascular endothelial growth factor
(VEGF), monocyte chemotactic protein-1 (MCP-1), and tumour necrosis factor (TNF-a) levels
were measured in plasma and peritoneal fluid. Endometriotic explant volumes were significantly
decreased after OT administration (£<0.0001). The epithelial score was significantly decreased in
both treatment groups compared to the control group (P<0.05). TUNEL immunohistochemistry
showed more apoptotic changes in the endometriosis foci (gland epithelium and surrounding tissue)
in the OT group than in the control group (P<0.05). The levels of VEGF, MCP-1, and TNF-a
were significantly reduced in the OT group (P<0.05), whereas no significant changes in protein
levels were found in the ABS-applied group. The results indicate that OT has greater potential as
a therapeutic agent in experimentally induced peritoneal endometriosis, where ABS, which is a
VEGF modulator, appears to act through different mechanisms to show its palliative effects on a rat

model of peritoneal endometriosis.
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Endometriosis is an enigmatic, chronic gynaeco-
logical disease in which endometrial glandular and
stromal structures are found outside the uterine
cavity. Although endometriosis affects about 10% of
women of childbearing age, the reported prevalence
in women with pelvic pain and infertility ranges
from 35% to 50%!"!. Bleeding from peritoneal foci
causes an increase in the number of cytokines within
the peritoneal region, which is associated with
inflammation, infertility, painful intercourse, and
chronic pelvic pain. Although different theories about
the pathogenesis of endometriosis are still debated, the
most accepted theory is Sampson’s theory of retrograde
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menstruation?!. However, the etiopathogenesis of the
disease is not completely explained in all aspects, and
the modalities of treatment are prone to changes and
improvements.

Cytokines play acrucial role in the pathophysiology
of the disease, where tumour necrosis factor-a. (TNF-a.)
concentration was shown to be increased in the
peritoneal fluid (PF) of women with endometriosis
compared to that of women without the diseasel!.
Furthermore, it has been reported that activated
macrophages secrete TNF-a, which enhances both
fibroblast proliferation favouring adhesion formation
and angiogenesis by generating further cascades of
inflammatory cytokines™. Vascular endothelial growth
factor (VEGF) is a growth factor specific to endothelial
cells. It has been shown that the level of VEGF in the PF
is increased in women with endometriosis®. Monocyte
chemotactic protein-1 (MCP-1) is responsible for
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localisation of monocytes in response to injury or
inflammation. It is a stimulatory factor for endometrial
fibroblast cell proliferation, where its level is increased
in the PF of women with endometriosisf®.

Oxytocin (OT) is a neuromodulator peptidic
molecule. Peritoneal smooth muscle cells express
oxytocin receptors (OTRs). OT binds to membrane
receptors of endometrial cells, increases Ca™ influx
through the cells, and activates prostaglandin E, (PGE,).
In addition, it has been shown that OT functions as an
anti-inflammatory molecule!®!.

Ankaferd Blood Stopper (ABS) is a haemostatic
agent composed of a combination of folkloric plant
extracts. ABS comprises a standardized mixture of
the plants Thymus vulgaris (dried leaf), Glycyrrhiza
glabra (dried leaf), Vitis vinifera (dried leaf), Alpinia
officinarum (dried leaf), and Urtica dioica (dried root),
each has known effects on the endothelium, blood cells,
angiogenesis, cell proliferation, vascular dynamics,
and/or cell mediators® %!, Extracts in ABS have been
shown to be effective with anti-inflammatory, anti-
angiogenic, and antioxidant properties in different
studies!!!- 121,

In this study, we aimed to evaluate OT and ABS
as potential therapeutic agents in endometriosis to
alleviate inflammation and, specifically for ABS,
to modulate haemostatic regulation. The effects of
the candidate therapeutics were assessed based on
macroscopic, histological, and cytokine-level changes
(VEGF, TNF-a, and MCP-1) with each treatment
option in an endometriosis-induced rat model.

1 MATERIALS AND METHODS

1.1 Animals

Twenty-four mature female Sprague Dawley rats
(weighing 180-260 g) were housed for eight weeks in
groups of three rats per cage and fed ad /libitum. The
procedures used in this study were approved by the
Institutional Animal Care and Ethical Committee of
Ege University, Izmir, Turkey (2011/090). The animals
were kept at 22+2°C with a 12-h light/dark cycle. The
oestrous stage of each rat was determined by taking a
vaginal smear at an interval of 6 to 12 h. Cell types in the
smear were subsequently examined under a microscope
according to the staining procedure of Papanicolaou.
Twenty-four rats that had confirmed smear (oestrous
stage) were included in the experiments.
1.2 Experimental Protocol

Rats were anesthetised by ketamine hydrochloride
i.p. (40 mg/kg, Ketalar; Eczacibasi, Turkey) and
xylazine hydrochloride i.p. (7 mg/kg, Alfazyne; Alfasan
International BV, Holland). Initial endometriosis
was induced under sterile conditions as described
previously!®l. The first surgical procedure was started
with a longitudinal abdominal incision of 5 cm where

the peritoneal area was to be explored after abdominal
shaving. After incision, penicillin (i.m.) was used
against the possible risk of surgical infections (1000
U/kg, lecilline; I.E. Ulugay, Turkey). The right uterine
horn was ligated at the utero-tubal junction, and the
cervical end was subsequently removed. The segmental
horn was immersed in a sterile saline solution, the
endometrium was exposed by bisecting along its
antimesenteric axis, and 5 mm X 5 mm X 1 mm-
sections were prepared. Explants were sutured to the
anterolateral peritoneal surface by 5/0 vicryl polyglactin
910 suture (Ethicon, New Jersey, USA). The peritoneal
area was closed, and after the implantation period for
four weeks, the peritoneal area was incised to measure
the endometrial explant volumes (V in mm?®). The
spherical volume of each focus was calculated using
the conventional prolate ellipsoid formula: V (mm?) =
0.524xWxLxT, in which W = width, L = length, T =
thickness (all in millimetres)!'#. Since the presence of
peritoneal endometriotic foci was not confirmed in six
rats, they were excluded from the study. The remaining
18 rats were randomly divided into three groups with
six rats each (group 1: control; group 2: OT; group 3:
ABS). All the tissues were photographed with a digital
camera, and measurements were recorded.

After induction of peritoneal endometriosis,
established experimental groups were treated with
NaCl, OT, or ABS two times per week for a total of
four weeks. Group 1 was administered with isotonic
NaCl im. (1 mL/kg/day), group 2 was administered
with OT im. (80 IU/kg, Pituisan, Ege Vet, Turkey),
and group 3 was administered with ABS (Immun Ilac
Kozmetik, Istanbul, Turkey) i.p. (1.5 mL/kg)!s 161,

1.3 Histological Evaluation

After the given period, the peritoneal area was
explored (third laparotomy) to measure endometrial
foci volumes and to take PF samples. Peritoneal
lavage was done with 1-mL NaCl isotonic solution.
All the animals were sacrificed after necessary
sampling procedures. Peritoneal explant volumes were
again measured with the same method by the same
investigator, who was blinded to group assignment.
The tissues were sectioned as S5-um-thick samples
via microtome (Leica RM 2145, German). The tissue
samples in 10% formaldehyde (Merck, German)
were dehydrated and embedded in paraffin blocks.
Histopathological scoring of implants was performed
based on epithelial cell persistence, as previously
described under a light microscope!'”. Scoring was
based on the following criteria: 0, no epithelium; 1,
poorly preserved epithelium; 2, moderately preserved
epithelium with leukocyte infiltration; and 3, well-
preserved epithelial layer. All the sections were
photographed with an Olympus C-5050 digital camera
mounted on the Olympus BX51 microscope (Olympus
Corp., Japan). Apoptotic changes were evaluated with
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the Apoptag Peroxidase In Situ Apoptosis Detection
Kit (TUNEL; terminal deoxynucleotidyl transferase
dUTP nick-end labelling, Chemicon-Millipore), as
previously described!'s. To calculate the apoptotic
index, TUNEL-positive cells were counted under
40 magnification in random sections. The numbers
of positive and negative cells were noted for each
group, and the ratio of TUNEL-positive cells was
calculated®]. All immunohistochemical measurements
were performed by the same histologist, who was
blinded to the treatment groups.
1.4 Biochemical Analysis

Plasma samples were collected into heparin-
containing tubes by cardiac puncture with a 1-mL
syringe. Plasma and PF samples were centrifuged at
3000 rpm for 10 min and kept at —20°C until the day
of measurements. VEGF and MCP-1 were measured
with an enzyme-linked immunosorbent assay (ELISA)
kit (Ray Biotech, Inc., USA), and TNF-a levels were
evaluated with an ELISA kit (Invitrogen, USA).
Samples from each rat were measured in duplicate
according to the manufacturer’s guidelines. The
detection limit for each ELISA kit was 2 pg/mL, <15
pg/mL, and <4 pg/mL, respectively.
1.5 Statistical Analysis

GraphPad Prism 8.1.1 software (GraphPad
Software, USA) was used for all statistical analyses.
Parametric measurements were performed with one-
way ANOVA tests, where non-parametric tests were
performed with the Mann—Whitney-U test. P values <
0.05 were considered statistically significant. Results
were expressed as the mean =+ standard error of the

mean (SEM).
2 RESULTS

2.1 Macroscopic Findings

The changes in experimental ectopic implant
volumes for all treatment groups are shown in fig. 1.
Mean explant volume was increased in the control
group with placebo injection of isotonic NaCl until the
end of the treatment period (28.6 + 9.1 mm® and 43.2
+10.4 mm?; P<0.01). Explant volumes were decreased
significantly in the group treated with OT, whereas
the changes in explant volumes were not statistically
significant in the group treated with ABS (29.8 + 7.2
mm?® and 8.1 £3.3 mm?, 30.7 £ 6.9 mm® and 24.6 = 5.8
mm?®; P<0.0001, P=0.125, respectively).
2.2 Histopathological Evaluation and Scoring of
Epithelium

Histopathological evaluation of endometriotic
foci was performed on TUNEL-stained tissue samples
based on epithelial cell persistence. Apoptotic changes
were highly increased on endometriosis foci (gland
epithelium and surrounding tissue) in the OT group in
comparison to the control group by TUNEL-stained
sections (P<0.05). Similarly, apoptotic changes in
the endometriotic foci were also increased in the
ABS group compared to the control group; however,
they were not statistically significant. Representative
microscopic views of the evaluated samples of the
corresponding experimental group are given in fig.
2. Immunoreactivity percentages of all groups are
listed in table 1. Epithelial and glandular structures are

Fig. 1 Macroscopic evaluation and quantitative measurements of mean endometrial implant volumes
The figure shows the mean endometrial implant volumes measured before and after the treatment protocol in control, oxytocin-
applied, and ABS-applied groups. While the implant volume was increased significantly in the control group (P<0.01), the
mean implant volume was significantly decreased in the oxytocin-applied group only (P<0.0001). The white arrows indicate
endometriotic foci located in the anterolateral peritoneum in the control group (A), oxytocin-applied group (B), and ABS-applied

group (C).

Table 1 TUNEL immunoreactivity percentage of three groups

Control group (1n=6)

Oxytocin group (n=0) ABS group (n=6)

TUNEL immunoreactivity percentage (3.02£1.6)%

(13.542.08)%" (5.7£1.1)%"

Numerical variables are expressed as meantstandard error of the mean; *P<0.05, oxytocin group compared with the control group; **:
TUNEL immunoreactivity percentages were not significantly different between the ABS-applied group and the control group. ABS:

Ankaferd Blood Stopper
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Fig. 2 Histopathological evaluation of endometriotic foci stained by TUNEL (magnification x40).
Integrity and structure of epithelium were poorly preserved in the OT group (B) in comparison to the control group (A), shown
by the arrow. The epithelial structure is conserved at a better level in the ABS-applied group (C) compared to the OT group;
nevertheless, the preservation is not as good as observed in the control group. Scale bars represent 250 pm. P: peritoneum; M:

myometrium; #: gland

moderately preserved and infiltration of leukocytes is
visible with an epithelial score of 2.7 0.3 in the control
group. Vascular structures around endometriotic foci
were more obvious in the histopathology of control
group samples. However, related structural architecture
was not observed in the OT and ABS groups,
marking a decreased vascularisation surrounding the
endometriotic tissue. In the OT-applied group, the
integrity of epithelial tissue was not maintained, with a
loosened cellular architecture. The epithelial score was
found to be decreased in the OT group compared to
the control group (1.1 £ 0.2; P<0 .0001). In the ABS-
applied group, an epithelial structure was preserved in
amoderately higher level than in the OT-applied group,
where the epithelial scoring was lower than in the
control group (1.8 +0.5; P<0 .0015). Semi-quantitative
measurements of epithelial scoring are shown in fig. 3.
2.3 Cytokine Levels in Plasma and Peritoneal Fluid

In the control group, levels of VEGF in plasma
and PF were 175.2 £16.5 pg/mL and 49.6 + 8.2 pg/mL,
respectively. In the OT-treated group, VEGF levels
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Fig. 3 Semi-quantitative measurements of epithelium scoring
Scoring of the epithelium was based on the persistence
of the epithelium. A scale of scoring is between 0 and
3, where a score of 0 represents no epithelium and 3 is a
well-conserved epithelial cell layer. “*P<0 .0001, OT vs.
control group; *"P<0.0015, ABS vs. control group

were significantly lower than those of the control
group in both plasma and PF (plasma: 56.5 + 6.6 pg/
mL; PF: 22.4 + 5.3 pg/mL; P<0.0001). In the ABS-
treated group, VEGF levels in both plasma and PF
were similar to the control group (plasma: 168.4 +21.5
pg/mL; PF: 45.2 + 9.3 pg/mL).

Levels of MCP-1 in plasma and PF were found at
105.8 £ 7.4 ng/mL and 17.2 £+ 3.1 ng/mL, respectively,
in the control group. Compared to the control group,
plasma and PF levels of MCP-1 were significantly
lower in the OT-treated group (plasma: 45.2 = 7.5 ng/
mL; PF: 8.6 = 1.2 ng/mL; P<0.05), whereas in the
ABS-treated group, MCP-1 levels were similar to that
of the control group (plasma: 97.1 + 7.5 ng/mL; PF:
16.3 £4.4 ng/mL).

Finally, levels of TNF-a in plasma and PF were
49.6 + 2.3 pg/mL and 26.5 + 4.8 pg/mL, respectively.
Compared to the control group, plasma and PF levels
of TNF-a were significantly lower in the OT-treated
group (plasma: 38.1 + 3.5 pg/mL; PF: 14.3 = 1.6 pg/
mL; P<0.05). In the ABS-treated group, TNF-a levels
were similar to that of the control group (plasma: 45.4
+ 1.8 pg/mL; PF: 18.9 + 6.1 pg/mL).

Cytokine levels in plasma and PF are summarised
in table 2.

3 DISCUSSION

In the current study, we established a rat
experimental model of peritoneal endometriosis, and
we investigated the effects of OT and ABS on explant
size, histopathological scores of the epithelium, and
plasma and PF levels of VEGF, TNF-a, and MCP-1.
One of the most important outcomes of our study is
that endometriotic explant volume was significantly
decreased inthe OT-treated group compared to thatofthe
pre-treatment level. Additionally, the histopathological
scores of the epithelium in the OT-treated and ABS-
treated groups were significantly lower than those in
the control group. This decline was also confirmed
by TUNEL staining and immunoreactivity percentage
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Table 2 Cytokine levels in plasma and peritoneal fluid

Cytokines Control group Oxytocin group ABS group

(n=6) (n=6) (n=6)

VEGF (pg/mL)

Plasma 175.2+16.5 56.5+6.6™ 168.4+21.5"

Peritoneal fluid ~ 49.6+8.2 22.4+5.3* 45.249.3"
MCP-1 (ng/mL)

Plasma 105.8+7.4 45.2+7.5™ 97.1£7.5"

Peritoneal fluid  17.2+3.1 8.6+1.2™ 16.3+4.4"
TNF-a (pg/mL)

Plasma 49.6+£2.3 38.1+3.5™ 45.44+1.8"

Peritoneal fluid  26.5+4.8 14.3£1.6™ 18.9+6.1"

Numerical variables are expressed as mean =+ standard error of
the mean.

" VEGF, MCP-1, and TNF-a levels were not significantly
different in the ABS-applied group in both plasma and peritoneal
fluid samples compared to the control group.

™. P<0.05, Cytokine levels were significantly lower in the
oxytocin-applied group than in the control group in both plasma
and peritoneal fluid.

ABS group: Ankaferd Blood Stopper-application group

in the OT group. Moreover, the present study clearly
showed that the levels of VEGF, MCP-1, and TNF-a
in plasma and PF were significantly lower in the
OT-treated group than in the control group. On the
other hand, the aforementioned cytokine levels were
decreased in the ABS-treated group; however, they did
not reach a significant level.

Pelvic pain and/or infertility are the nonspecific
but most common symptoms of this enigmatic disease
and can negatively affect the woman’s quality of life!”,
The pathogenesis of endometriosis is still poorly
understood despite extensive research. Although
retrograde menstruation theory has gained the widest
acceptance, no single theory can explain all aspects of
the disease. In addition, a growing body of evidence
indicates that a combination of genetic, immune,
endocrine, and environmental factors also seems to be
involved in the pathogenesis of endometriosis!!.

Many studies have revealed that angiogenesis
and inflammation may play pivotal roles in the
pathogenesis of endometriosis®”. Numerous cytokines
and growth factors have been shown to be increased
in the PF of women with endometriosis. Furthermore,
expression levels of these molecules were found to
be significantly higher in ectopic endometrial tissues
than in eutopic endometrium?’. TNF-a, VEGF,
and MCP-1 are the cytokines and growth factors
implicated in the angiogenic and inflammatory
processes, and they were reported at higher levels in
both the PF and ectopic endometrial tissues of women
with endometriosis®??!. Apoptosis is a physiological
process of programmed cell death under the action
of apoptotic stimuli. It has been shown that abnormal
apoptosis of endometrial cells is closely related to the

occurrence and development of endometriosis?¥. Our
results demonstrated that TUNEL immunoreactivity
percentage was significantly increased in the OT group
compared to the control group. Namely, OT induced
apoptosis in endometriotic foci (gland epithelium and
surrounding tissue) more than ABS. Hence, OT might
be an alternative treatment agent for regression of
endometriosis.

OT, a nonapeptide produced in the paraventricular
and the supraoptic nuclei in the hypothalamus, has
a wide range of effects in the body™*. In addition to
its endocrine and paracrine activities, recent studies
indicate that OT may also have anti-inflammatory
and anti-angiogenic properties and modulate immune
responses®!. OT receptor has been reported to be
expressed in smooth muscle cells and epithelial
cells of peritoneal endometriotic lesions and ovarian
endometriotic cysts!”).

ABS has pleiotropic effects, including anti-
neoplastic, anti-microbial, anti-mutagenic, anti-
oxidant, and tissue-healing properties, although the
acting mechanisms have not been fully clarified. It has
been reported that ABS may induce the formation of
erythrocyte aggregation in the place of bleeding, and
it works as a haemostatic agent®l. In the literature,
ABS has been used to overcome bleeding as well
as for wound problems in different organs, such as
the teeth, face, stomach, oesophagus, intestines, and
colon. However, it has not been investigated in an
endometriosis model, except in our study.

Hasgul et al®" demonstrated the attenuation of
oxidative and inflammatory status with ABS, which
was induced by acetylsalicylic acid (ASA) on gastric
mucosa in rats. They reported that plasma TNF-a and
malondialdehyde (MDA) levels were significantly
decreased in the ABS group compared to the ASA
group. Similarly, we observed that TNF-a levels in both
plasma and PF were also decreased in the ABS-treated
group compared to the control group. However, it was
not at a significant level. Anti-oxidant components of
ABS might contribute to decrease of pro-inflammatory
cytokines through vascular dynamics in the present
study like other studies conducted by other researchers.

Furthermore, the current study clearly indicated
that the epithelial structure of endometriotic foci
was less preserved in the ABS-treated group than
in the control group. Thus, the epithelial score was
significantly lower in the ABS-treated group than in the
control group. ABS induced apoptosis in endometriotic
foci; however, it did not reach a significant level
compared to control group. Hence, we showed that ABS
did not act on endometriosis through apoptosis, but it
might influence endometriosis via other mechanisms,
which have not been elucidated to date yet. In another
study, ABS significantly reduced inflammation and
fibrosis in an experimental Asherman syndrome rat
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model compared to a sham group. However, tissue
TNF-a levels did not notably decrease in the ABS
group compared to the control group®®. In light of the
literature, further experimental and clinical studies are
required to investigate and prove the exact effects of
ABS on endometriosis.

In the present study, plasma and PF levels of
VEGF, TNF-0, and MCP-1 were also significantly
lower in the OT group, indicating that the reduction in
explant size and epithelial scores is related to the anti-
inflammatory effects of OT, and OT may be a promising
therapeutic agent for endometriosis. Our results are
in agreement with our recent study in which TUNEL
immunohistochemistry clearly demonstrated that more
apoptotic changes were observed in the mononuclear
cells of the OT-treated rat group than in controls®,
Defective apoptosis of ectopic endometrial cells and
macrophages have also been suggested to play critical
roles in the pathogenesis of endometriosis®.

In the majority of the limited human studies, OTRs
have been found to be overexpressed in endometriotic
and adenomyotic tissues®!. Mechsner et all’ found
that the peritoneum of women with endometriosis
showed a significantly higher smooth muscle content
than the peritoneum of women without endometriosis.
They also showed that OTRs are widely expressed
in epithelial cells and smooth muscle cells of the
human uterus and peritoneal endometriotic lesions and
ovarian endometriotic cysts. Recently, Huang et a/t**
showed the abnormal expression pattern of OTRs in
the junctional zone in women with endometriosis, and
this may result in abnormal uterine contractile activity,
reduced fertility, and dysmenorrhea associated with
endometriosis. In another study, a positive correlation
was found between OTR expression and dysmenorrhea
in women with adenomyosis, but currently there are no
data regarding the correlation between dysmenorrhea
and OTR expression in women with endometriosis*¥.
In a rat endometriosis model, atosiban, an OTR
antagonist, has been shown to have a significant
therapeutic effect on endometriosis™. All these studies
attribute an inflammatory role to OT in the pathogenesis
of endometriosis and adenomyosis.

On the other hand, unlike the aforementioned
studies, numerous studies have revealed the anti-
inflammatory effect of OT. It has been shown that OT
reduces inflammation via decreasing cytokine levels in
stress-related disorders®®. Recently, Garrido-Urbani
et al™ showed that OT treatment decreases TNF-a
production both in vitro (in bone marrow-derived
macrophages) and in vivo (in epididymal adipose tissue)
in diet-induced obese mice. It has also been reported
that OT treatment may influence the inflammatory
process by decreasing the levels of MCP-1 and TNF-a
and other cytokines®!.

In the current study, we obtained the same results

as in our recent study with a new set of animals.
Therefore, we confirmed our previous results regarding
the anti-inflammatory effects of OT on a surgically
induced endometriosis rat model. Consistent with the
current literature on OT as one of the key regulators
of the immune network, it functioned as an immune
modulator in the current study and our recent study,
and we achieved a significant and similar reduction
in explant size and a significant decrease in cytokine
levels in OT-treated rat groups.

In the ABS-treated group, although endometriotic
explant size decreased, it was not significantly different
compared to the pre-treatment level. Moreover,
plasma and PF cytokine levels did not differ, but
epithelial scores were significantly lower than in the
control group. In addition, a decrease in epithelial
scores was not prominent, as was observed in the OT-
treated group. These findings indicate that ABS might
show a therapeutic effect on endometriosis via other
mechanisms rather than its anti-inflammatory action.

Limitations of the present study include the small
number of animals in the groups as well as the absence
of observation of the long-term alterations in both
biochemical and histopathological parameters. Further
designs of large-scale studies including human subjects
are required to determine factors such as the dosage,
route, or duration of drug administration. Additionally,
larger clinical studies are needed to confirm the impact
of OT and ABS on endometriosis.

In conclusion, it is reasonable to speculate
that ABS may inactivate alternative pathways of
angiogenesis other than the ones involving VEGF. To
our knowledge, this is the first study to investigate
the direct effects of ABS treatment on endometriosis.
However, a mechanism(s) of the effect of ABS on
endometriosis is yet to be elucidated.
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