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ABSTRACT

Background: The aim of this study was to investigate the antioxidant and anti-inflammatory properties of pomiferin,
a prenylated flavonoid was purified from Maclura pomifera by thin layer chromatography method, on oxidative
stress, sterile inflamation and ovarian tissue damage caused by ischemia-reperfusion model.

Methods: Thirty female Wistar albino rats were divided into five groups. In the group CN only laparotomy operation
was performed. In group CNPemiferin - rats received 200 mg/kg pomiferin. In group IRVe“e reperfusion for 3 h
performed after an ischemic period of 3 hours. In groups IRPomiferini00 gng |RPomiferin200 rats received 100 mg/kg and 200
mg/kg doses of pomiferin, by oral gavage 1 houes before reperfusion. After the experiments, tissue level of
malondialdehyde (MDA) and activities of myeloperoxidase (MPO), catalase (CAT), superoxide dismutase (SOD)
were determined, and histopathological changes were examined in all rat ovarian tissue.

Results: It was determined that irreversible cell damage such as apoptotic and necrotic deaths and reversible cell
damage occurred in follicular, endothelial and stromal cells due to oxidative stress in the group IRVe"ce, In this group,
it was determined that the LPO level exceeded the cellular antioxidant capacity (SOD and CAT enzyme activities)
and the PMNL infiltration and activity (MPO), an indicator of sterile inflammation, increased. It was determined that
oxidative stress sterile inflammation and irreversible cell damage decreased in a dose-dependent manner with
pomiferin treatment.

Conclusions: Pomipherin treatment strongly protects ovarian follicles and vascular structures against ischemia-
reperfusion injury, thus it may prevent the reduction of ovarian follicle reserve, which is an indicator of female
fertility.
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INTRODUCTION

Ovarian torsion is a serious gynecologic condition that
occurred infarction after ovarian ischemia and is
characterized by the occlusion of venous and lymphatic
drainage and deterioration of the arterial supply a result
of the twisting of the ovary and portion of the fallopian
tube on the supplying vascular pedicle.'? It is reported to
be the fifth common gynecologic emergency condition,
occurring more common in women under 30 years of age
and mimicking signs and symptoms of acute appendicitis
and terminated by oophorectomy an ischemic process
that evolves over time till necrosis if it is not diagnosed in
the early stages.® If the ovarian torsion (also known as
adnexal torsion) is early diagnosed, it can be surgically
detorsed and blood flow is restored again. The main
purpose of ovarian detorsion is to restore perfusion of
tissue together with the correction of bloodstream. After
ischemia caused by torsion, ensuring recirculation cause
pathophysiological process known as “reperfusion
injury".* Therefore, reduction or cessation of reperfusion
injury increases the success and efficiency of treatment.®
Ischemia/reperfusion (I/R) injury is associated with
several factors including activation of macrophages,
production of pro-inflammatory cytokines and free
radicals. After the ischemic event, the byproducts of
monovalent oxygen metabolism or formation of the free
radicals generate deterioration in lipid, carbohydrate,
protein and nucleic acid in cells and thus cause damage to
tissue.®  When reperfusion exposed to tissue after
ischemic injury, pro-inflammatory cytokines such as IL-
1B, IL-6, TNF-a and chemokines produced by
inflammatory cells trigger the adhesion of neutrophils to
endothelial cells and migration from circulation into
tissue. The neutrophils activated by forming
inflammatory response are a potential source for reactive
oxygen species (ROS) and inflammatory products may
cause more oxidative damage.” I/R injury in the organs
such as heart, intestines, brain, kidney and ovary leads to
cellular degeneration and loss of function associated with
excess production of ROS and inflammatory products.®
Therefore, in I/R injuries, some anti-inflammatory and
antioxidants are used to prevent tissue damage.®

Pomiferin (PMF) is a prenylated isoflavone obtained
from ethyl acetate extract of fruits of the Maclura
pomifera, a member of the Moraceae family. Moraceae
species possess a variety of significant effects such as
anticancer, antidiabetic, antiviral, antifungal, anti-allergic,
antioxidant and  anti-inflammatory.2®*  Pomiferin
possesses high ability to scavenge superoxide radicals,
hydrogen peroxide, and hypochlorous acid in cell-free
models.? Also, PMF has a strong antioxidant activity
against the superoxide anion in a photo
chemiluminescence (PCL) assay system.?® It has many
antioxidative effects including inhibition of lipid
peroxidation and tyrosine nitration, scavenging of a, a-
diphenyl-p-picrylhydrazyl (DPPH) and high
ethoxyresorufin-O-deethylase (EROD) activity.* In
addition PMF is highly potent antioxidant in ferric

reducing antioxidant power (FRAP) and [-carotene-
linoleic acid model system (B-CLAMS) systems,
comparable to the antioxidant vitamins C and E and the
synthetic antioxidant butylated hydroxytoluene (BHT).®
PMF markedly decreased oxidative damage of the four
bases (guanine, thymine, adenine and cytosine) in DNA
which exposed to oxygen radicals due to Fenton’s
reaction.’® In line with the results from the cell free
methods, strong evidence of the antioxidant activities of
pomiferin were observed in alloxan-induced diabetes
mellitus and I/R models of heart and kidney in in-vivo
(animal)  studies.!”'®  Pomiferin possesses down-
regulation of IkB-alpha degradation mediated anti-
inflammatory effects in macrophage cell cultures and
increases activity of nonsteroidal anti-inflammatory drug-
activated gene (NAG-1) and macrophage inhibitory
cytokine -1 (MIC-1) which suppresses macrophages
induced inflammation.*2%9

Consequently, in present study we aimed to investigate
the ovarian-protective, anti-inflammatory and antioxidant
effect of pomiferin in I/R induced ovarian damage and
oxidative stress in rats.

METHODS
Plant material, extraction and isolation procedures

All chemicals exerted for present investigation were
purchased from Sigma-Aldrich (Germany). Nuclear
magnetic resonance (NMR) spectra registered by 400
MHz varian mercury spectrometer, operating at 400 MHz
and 100 MHz for 1H-NMR and 13CNMR. Furthermore,
the infrared spectrum (FTIR) was detected on fourier
transform infrared spectrophotometer (Perkin Elmer
model 1600). The fruits (about 10-15 pieces) of M.
pomifera tree were gathered from in October, which
grows at a park in Kilis/Turkey, by Murat KOC and a
voucher sample (M. Kog¢ 1292) stored in the herbarium of
Department of Biology, Bozok University, Yozgat
(Turkey). After chopping into small pieces, fresh fruits of
M. pomifera dried in an oven at 60 °C, dried fruits were
extracted with ethyl acetate (5%2.5 L). Organic solvent
was evaporated using a rotary evaporator under reduced
pressure and temperature and then yellow-greenish
viscous extract were obtained. The extract was subjected
to silica gel (70-230 mesh) column chromatography (CC)
over chloroform-ethyl acetate (8:2) mobile phase. The
fractions (50 ml) were checked via thin layer
chromatography (TLC) with chloroform-ethyl acetate
(8:2) and the fractions containing a pure compound were
combined. The chemical structure of tis compound was
characterized as pomiferin (PMF) by spectroscopic
methods in the UV-VIS, IR, 1H-NMR, 13C-NMR, 1D
and 2D NMR.

Animals and experimental design

The present study was carried out according to national
and international guidelines for the use of experimental
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animals. The protocols of experiments were reviewed and
approved by the local and governmental committees for
animal care and use (ATADEM-Approval No:
36643897). The 30 sexually mature female rats in the
estrous phase (Ataturk university experimental
laboratories, Wistar albino, body weight 210-230 gm)
were used in this study.

Intraperitoneal injection of sodium thiopental (25 mg, per
kilogram of body weight) used for anesthesia of rats,
before surgical procedures. A small longitudinal incision
(no longer than 2.5 cm) that included the skin, muscle
and peritoneum was performed in the midline area of the
lower abdomen and the left and right ovaries were
exposed. The abdominal wall was kept open for 1 min
and then closed with 3/0 silk sutures in CN group (sham-
operated control group; n=6). Sham operation was
applied in the CNPemfrin group (n=6), 1 h after
administration of 200 mg/kg pomiferin by oral gavage.

For the IRVenc® group (n=6), bilateral adnexal torsion
model (3-hour ischemia) was performed by using
vascular clips just below the both left and right ovary and
then detorsion (3-hour reperfusion) was performed after a
3-hour torsion period. This group was apllied 1 ml/kg of
saline solution by oral gavage 2 hours after torsion. The
| RPomiferin100 (n:6) and |RPomiferin200 (n:6) groups received
100 mg/kg and 200 mg/kg doses of pomiferin, by oral
gavage, respectively, 1 hours before the detorsion.
Pomiferin was dissolved in 1 ml volume hot saline
solution. 3 hours after reperfusion, ovaries were removed
for investigation and measure both histopathological
changes and biochemical parameters.

Tissue sample preparation and homogenization

For blind biochemical studies ovarin tissue samples were
labeled as group 1, 2, 3 and 4 etc, placed in liquid
nitrogen promptly and afterwards carried to the
laboratory for measurement of lipid peroxidation levels
and antioxidant and imflammatory enzyme activities.

Ovarin tissues were grinded with liquid nitrogen in a
mortar and then homogenated using a tissue homogeniser
(QIAGEN TissueLyser LT, USA) at 35 Hz (15 min at
4°C). The homogenates were centrifuged at 1000 gm for
10 min and supernatants were saved.

Assays for tissue lipid peroxidation and antioxidant
enzymes

Ovarian lipid peroxidation levels were measured
spectrophotometrically by the method explained in
previous studies which  follows changes in
malonaldehyde precursors in tissue through use of the
thiobarbituric acid (TBA) test.?° Tissues were weighed as
15 mg in a sterile tube and homogenized in cold 1.5 mL
of 100 g/L KCI. The homogenates were centrifuged
10000 g for an hour. To 0.25 ml of tissue homogenate,
0.3 mL of distilled water, 0.2 mL of 80 g/L sodium lauryl

sulfate, 1.5 mL of 8 g/L TBA aqueous solution and 1.5
mL of 200 g/L acetic acid was added, stirred and heated
in a boiling water bath for 45 min. After cooling, 4 ml of
n-butanol was added. The butanol layer was separated by
centrifugation and the absorbance of the butanol layer
was measured spectrophotometrically at 532 using a
spectrophotometer (Bio-Tek, USA). 1,1,33
tetrametoxypropane was used as the primary standard.
Results were expressed as nanomol MDA per gram of
tissue (nmol/g tissue).

Ovarian endogenous antioxidant status were assessed by
measurement of superoxide dismutase (SOD) according
to Sun et al and catalase (CAT) according to Aebi.?*?2 In
measurement of SOD activity, superoxide radicals
generated from the conversion of xanthine to uric acid
and hydrogen peroxide by xanthine oxidase (XOD)
converts the nitro blue tetrazolium (NBT) to formazan
dye. SOD activity was measured by the amount of
enzyme-reducing NBT. SOD activity was expressed as
millimoles per minute per milligram. In measurement of
CAT activity, it catalysis the decomposition of hydrogen
peroxide (H20,) to water and oxygen and was measured
in a quartz cuvette at 240 nm. CAT activity was
described as the amount of catalase required to
decompose 1 nanomole of H,O, per minute at 25 °C and
pH 7.0. CAT activity was expressed as mmol/min/mg.

Assay of MPO enzyme for polymorphonuclear leukocyte
response

MPO activity was determined according to the modified
method of Bradley et al.? The homogenized tissues
mixture (15 mg tissue in 1.5 mL buffer) was centrifuged
for 10 min at 4°C. By first mixing 0.1 mL supernatant
with 1.9 mL of 10 mmol/L phosphate buffer (pH 6.0)
MPO reaction was carried out. After adding 1 mL of 1.5
mmol/L o-dianisidine hydrochloride containing 0.0005%
(wt/vol) hydrogen peroxide), MPO absorbance activity
were measured at 460 nm every 30 sec during 3 min.
MPO activity is expressed as the change in unit per mg of
tissue.

Histopathological examination

For  histopathological — assessment ovaries  were
immediately fixed in 10% buffered formalin for 24 to 48
hours. Then tissues were dehydrated in a graded alcohol
series, cleared with xylene and then embedded in paraffin
wax. 5-mm-thick sections were cut from paraffin-
embedded tissue samples with a Leica RM2125RT
microtome. Sections were stained with hematoxylin and
eosin by the end of deparaffinization and rehydration. A
light photomicroscope used for evaluation and
photomicrography of all sections.

Data analyses

Descriptive statistical data were expressed as means *
S.E.M. and SPSS (Statical pucteage for social science)
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version 20.0 for Windows (SPSS Inc, Chicago, IL) used
for statistical analysis. The one-way analysis of variance
(ANOVA) test was used to compare the significance of
differences among different groups. Duncan's multiple
range test was used to differentiate between means (to
determine differences between means of treatments at
significance rates of 0.05). P<0.05 was considered as
statistically significant.

RESULTS
Biochemical results

Compared results on ovarian tissue homogenate lipid
peroxidation and antioxidant parameters during I/R injury
and pomiferin applied groups are shown in Figure 1, 2
and 3. As Figure 1 shows, LPO wvalues at the
physiological level were determineted in the ovaries of
CNPomiferin and CN groups, and statistical difference was
no in LPO levels between them. A marked increase in
ovarian LPO (270.82%) levels in IRVeh® group was
observed in comparison to the CN group. Also, compared
to the CN group, activities of ovarian SOD and CAT
enzymes were significantly increased (617.04% and
87.69%, respectively) in IRVeMe group (Figure 2 and 3.).
As Figure 1 shows, pomiferin treatment considerably
decreased LPO levels that had been raised in ovary by
ischemia-reperfusion, both at the low dose (44.15%) and
the high dose (45.55%) (Figure 1). Ovarian SOD activity
were declined in a dose-dependent manner in the
| RPomiferin100 (3659%) and [|RPomiferin200 (5929%) groups
compared to the IRVeh®® group (Figure 2). On the other
hand, as Figure 3 shows, PMF treatment had biphasic
effect on ovarian CAT activity. Ovarian CAT activity
were decreased in the IRPomiferini00 (33 1204), while were
increased in the IRPomiferin200 (16 6496) group compared to
the IRVe"ce group.

Increased tissue levels of MPO, an enzyme secreted by
activated neutrophils and macrophages, are a hallmark of
inflammatory diseases such as sepsis, and ischemia and
reperfusion and Figure 4 shows the MPO enzyme
activities in ovarian tissues for all treatments, ischemia-
reperfusion and control groups. As Figure 4 shows,
ovaries in the CNPemiferin and CN groups possess MPO
activity at the physiological level, and statistical
difference were no in levels of MPO activity between
them (P>0.05). Ovarian tissue of the CNFemiferin and CN
groups MPO activity was detected at the physiological
level as shown Figure 4, and there was no statistically
significant statistical difference in levels of MPO activity
between them (p>0.05).

IRVehce gvaries showed an important enhancement in
MPO activity (634,58%) compared to the CN group.
PMF treatments decreased high ischemia-reperfusion-
induced MPO activity in a dose-dependent manner in the
| RPomiferin100 (37.91%) and |RPomiferin200 (56.74%) groups
compared to the IRVehice group.
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Figure 1: The mean level of lipid peroxidation (LPO)
in control and different treated groups. Data are
expressed as means + s.e.m. (n=6 per group). Values
having different superscripts within same raw are
significantly different (p<0.05).
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Figure 2: The mean level of SOD activity in control
and different treated groups. Data are expressed as
means * s.e.m. (n=6 per group). Values having
different superscripts within same raw are
significantly different (p<0.05).
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Figure 3: The mean level of CAT activity in control
and different treated groups. Data are expressed as
means = s.e.m. (n=6 per group). Values having
different superscripts within same raw are
significantly different (p<0.05).
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Figure 4: The mean level of MPO activity in control
and different treated groups. Data are expressed as
means + s.e.m. (n=6 per group). Values having
different superscripts within same raw are
significantly different (p<0.05).

Histopathological investigations

Normal histological structure, as well as was tunica
albuginea containing cortex, ovarian follicles, medulla
including blood vessels and the loose connective tissue,
detected in the ovarian tissues of the CN and CNPomiferin
groups (Figure 5). Primordial, primary and secondary
follicle structures, the structure of atretic follicle and
corpus luteum and connective tissue structures were
normal. As Figure 5 shows, mild congestions in veins
were observed in CNPemiferin group in addition to normal
histological structures as it is the case in the control
group. IRVeMc group showed common hemorrhagic areas
in cortex and medulla. Hemorrhagic areas were observed
between the corpus luteum and atretic follicles, primary
and secondary follicles. Increased polymorphonuclear
leukocytes infiltration (PMNL) towards the connective
tissue, destruction of arteries and veins, giant epithelioid
bodies were indicated in IRVe"° group (Figure 5). On the
other hand, follicle cells in IRVe"ce group ovarian tissues
were more basophilic and displayed more necrotic
changes, apoptotic death in both parenchymal and
stromal cells were shown (Figure 5). In examination of
|RPomiferinl®0  groyp hemorrhagic areas, apoptotic and
necrotic changes, PMNL and MNL infiltration decreased,
hyalinisation and interstitial edema levels were lower
compared to IRVehice group and even lower compared to
other groups. IRVe"c® group demonstrated the thickening
of the vessel walls, particularly in artery walls, also
mesenchymal-like cells were noticed in the connective
tissues of this group and it was the most interesting
finding. Furthermore, there was an increase in the in the
production of amorphous intermediate matter in the
connective tissue (Figure 5). Histopathological evaluation
of |RPomiferin200  groyp revealed that ovarian tissue
structures were more similar one to CN and CNPomiferin
groups among others. Hemorrhagic areas decreased,
PMNL and MNL infiltrations were significantly reduced
compared to other experimental groups and the

degeneration was very low in arterial and venous
structures. As Figure 5 shows, parenchymal and stromal
components, oocytes, follicular and corpus luteum
structures were preserved in [RPOMifrin200 groyp. In
addition, giant epithelioid bodies were rarely and
apoptotic cell death was not observed in examination of
| RPomiferin200 group ovarian tissues (Figure 5).

Figure 5: Histologic micrographs of ovaries in all
groups. Haematoxylin and eosin (H and E) staining.
C: Cortex, M: Medulla, CI: Corpus Luteum, Pf:
Primary folicle, Sf: Secondary folicle, A: Artery, V:
Vein.

DISCUSSION

I/R injury is a pathophysiological process which is
associated with restoration of blood flow and re-
oxygenation following the hypoxic organ damage.
Reestablishment of the oxygen flow and other
components lead to oxidative stress, sterile inflammation
and deterioration of vascular structure and flow rather
than the restoration of the normal functions.?* ROS attack
on double bonds of lipids and proteins and double bonds
of DNA bases during the oxidative stress initiates the
damage in main structural components of the cell through
chain oxidation reactions by breaking one hydrogen
atom.”?® In this process, cellular function loss or
apoptotic and necrotic cell deaths occur as a result of the
damage in main structural components.?® Oxidative
damage can be detected through measurements of
products such as MDA and 4-hydroxynonenal which are
produced as a result of the lipid peroxidation in the
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membrane systems due to ROS.%” In the present study, we
examined the ovarian MDA levels as an indicator of the
oxidative damage to lipids, which is the main component
of the the cell membrane systems, and activities of the
SOD, and CAT enzymes, important endogenous
antioxidants playing roles in the protection mechanism
against oxidative damage, in ovarian tissue.

Three hours of reperfusion following the three hours of
ischemia processes increased the LPO levels (270.82%)
compared to CN group. Furthermore, we observed that
there was a marked increase in the ovarian SOD and CAT
enzyme activities in IRV group (617.04% and
87.69%, respectively). The increase in the levels of LPO
in the IRVeMe group can be due to various sources during
the hypoxia or after the hypoxia. Impaired mitochondrial
membrane integrity, increased purine metabolites,
xanthine, hypoxanthine, and xanthine oxidase activities,
increased  damage-associated  molecular  patterns
(DAMPs) during the hypoxia can lead to increase in ROS
derivatives.?® Firstly, elevated oxidative phosphorylation
to meet the increased ATP requirements during the tissue
regeneration, decreased functions of the mitochondrial
antioxidant system and raised membrane permeability
boosts transport of the superoxide from mitochondrium to
the cytoplasm, and so this situation causes an increase in
the LPO levels during reperfusion period after the
hypoxia.?® Secondly, xanthine oxidase increases during
the hypoxia and it uses the oxygen which is obtained as a
result of the reperfusion. It primarily converts the
hypoxanthine to xanthine and then to uric acid.
Superoxide radical, which is one of the reactive oxygen
species, is formed in the last two steps, and it is another
intercellular factor in the increase of intracellular
oxidative stress.®® Thirdly, another reason that is
responsible for the LPO increase in the I/R damage is the
neutrophil recruitment during the post ischemic sterile
inflammatory response. Sterile inflammation in the
tissues during the ischemia-reperfusion process, pro-
inflammatory mediators that are released by endothelial
cells, macrophages, mast cells and other cells lead to
migration and adhesion of PMNL.3* They produce
oxidant mediators through the mechanism named
respiratory burst. Superoxides, which are produced in
phagocytic cells by the increasing influence of the
NADPH oxidases (NOX) enzyme in the respiratory burst,
are primarily converted to hydrogen peroxide by SOD
enzyme, then either to hypochlorous acid by the MPO or
to hydroxyl radical by Fenton reaction. They are released
upon these conversions. This process is the main factor
depending on the extracellular source which leads to LPO
increase. For this purpose, in the present study LPO
levels investigated as a criterion of oxidative tissue
damage and data indicate that I/R significantly increased
LPO levels. Furthermore, the increase of the MPO
activity and PMNL migrations towards tissues are in line
with these findings of the reperfusion group.

Under physiological conditions, superoxide radical (O2)
is primarily converted to hydrogen peroxide by SOD and

then to water by catalase enzyme. However, increased
amounts of O, and H,0- during the I/R process exceed
the buffering capacity of antioxidants and they cannot be
removed efficiently.3 H,O, reacts with transition metals
such as Fe*? or superoxide radicals and forms the most
strong radical named hydroxyl radical (OH®). The
increase of the hydroxyl radical leads to oxidative
degradation of lipids located in the cellular membranes.
Even though there was an increase in SOD and CAT
activities in the reperfusion group, LPO levels were not
reduced. In other terms, produced ROS exceeded the
buffering capacity of antioxidants and cells were in the
oxidative stress. Furthermore, the increase in the vascular
permeability, apoptosis and necrosis in endothelial and
parenchymal follicular cells show that oxidative stress
leads to loss of function and death in tissues. Many
studies reported that oxidative stress and excessive ROS
products as a result of I/R injuries may cause either
reversible or irreversible cell damage such as apoptosis
and necrosis.®*3* Histopathological evaluation of ovarian
tissue in thel/R group revealed reversible cell damage and
degenerative changes in parenchymal cells as well as
stromal components of tissue. Futhermore, apoptotic
death and vacuolization were prominent mainly in
follicular cells. Also, severe hemorrhage due to
destruction of blood vessels and capillaries accompanied
intensive infiltration of polymorphonuclear leukocytes in
the stroma. Previous studies indicate that reversible
damage and irreversible cell damage such as apoptosis
and necrosis can develop due to oxidative stress and
excess production of inflammatory markers during I/R
injuries.t”% Progressive loss and damage of follicles in
ovaries is associated with female fertility.%¢ Effects of
ischemia-reperfusion injury on ovarian reserve have been
investigated by Ozler et al with a rat model and authors
reported a significant decrease in ovarian reserve.’

In this study, endothelial dysfunction, follicular cell death
(apoptosis and necrosis), PMNL infiltrations and LPO
levels were significantly reduced by pomiferin treatment.
LPO levels were decreased by pomiferin in ovarian
tissues (100 mg/kg dose (44.15%) and the 200 mg/kg
dose (45.55%)). Similar to our study, various studies
found that pomiferin treatment reduced the increased
LPO levels in kidney, heart, blood due to ischemia
reperfusion injury and diabetes in animal models.**1%
| RPomiferin100 (36.590/0) and [|RPomiferin200 (59_29%) groups
showed reduced amounts of ovarion SOD activity in a
dose dependent manner compared to [RVenicle group |p
metabolic processes, increased activity of an enzyme can
be associated with the increased substrate production.
Reduced superoxide radical or the levels of substrates
correlates with the reduced SOD enzyme activity in
treatment groups. Pomiferin leads to scavenging of
superoxide radicals in cell-free models and in a
photochemiluminescence (PCL) assay  system.'?15
Decreased SOD activity can be explained by the strong
scavenging activity of pomiferin and the decreased
amount of superoxide. Furthermore, decreased ovarian
CAT activity was observed in the |RPomiferin00 (33 ~1204)
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group whereas increased ovarian CAT activity was
observed in the IRPomiferin200 (15 6496) group compared to
the IRVe"c group. Decreased CAT activity in response to
the low doses of pomiferin treatment can be explained by
the reduction of the H,O, amount, which is a substrate of
catalase, due to the decreased SOD activity. However,
catalase activity shows that higher dose of pomiferin has
an increasing effect on the CAT activity but this effect is
limited. On the other hand, density of hemorrhagic areas,
PMNL infiltration, apoptotic cell death was significantly
reduced in both [RPomiferinl00 5nq |RPomiferin200 groups
compared to the I/R group in a dose dependent manner.
Results of histological examination demonstrated a
marked improvement in ovarian morphology in
|RPomiferin100 gnq |RPomiferin200 groyps compared with the
ischemia and ischemia-reperfusion groups. Ovarian
parenchymal and stromal components in the |RPomiferin200
group exhibit normal histological features similar to those
in the CN group.

In this study, we found that the ovaries treated with
pomiferin display lower MPO levels and neutrophil
infiltration indicating anti-inflammatory response of
pomiferin. It was previously shown that pomiferin
treatment inhibites IkB-alpha degradation in macrophage
cells leading to anti-inflammatory response.'? Various
pro-inflammatory cyktokines such as TNF-a, IL-1b, IL-6
and IL-8 are expressed with the help of the essential
transcription factor named NF-xB (p65) in macrophages.
The translocation of NF-xB from cytoplasm to cell
nucleus is prevented by IkBa by binding to nuclear
localization signals of NF-kB. Upon stimulation IkB-
alpha is degraded and NF-xB translocates from the
cytoplasm to the nucleus promoting pro-inflammatory
cytokine expression. In this study, the mitigating effects
of PMF was indicated on neutrophil activity and
recruitment. Biochemical and histopathological findings
are associated with less amount of pro-inflammatory
cytokine release from macrophages due to the inhibitory
effect of pomiferin on IkB alpha degredation. Reduced
LPO levels may be associated with the diminished
neutrophil-derived ROS which is triggered by the anti-
inflammatory effect of pomiferin.

Previous studies reported that degeneration of follicles
and reduction in the number of primordial follicles play a
key role in ovarian reserve as an indicator of reproductive
longevity.® Ovarian tissue injury, consequently to
oxidative damage during ischemia-reperfusion, affects
ovarian reserve due to follicular cell apoptosis.*® Recently
many studies focused on antioxidant and anti-
inflammatory agents to preserve the ovarian reserve by
reducing follicular apoptotic cell death in the reperfusion
damage.”® Pomiferin could provide protection of the
follicle pool against ovarian I/R injury by blockage of
apoptotic pathways with its antioxidant and anti-
inflammatory effects.

CONCLUSION

In this study, it is the first time that early PMF treatment
improves the ovarian tissue injury because of I/R. It can
be concluded that PMF may be used in women for the
permanent ovarian injury which can happen due to
torsion-detorsion.
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