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INTRODUCTION MATERIALS AND METHODS

Endometriosis is a common, benign, inflammatory Before starting the experimental procedure, all animals were
gynecological disease involving the presence and growth of given general anesthesia with 90 mg/kg intramuscular
dysfunctional endometrial-like glands and stroma, often with ketamine hydrochloride (Ketalar; Pfizer, Istanbul, Turkey) and
reactive fibrosis and muscle metaplasia outside the uterus. 8 mg/kg xylazine (Rompun; Bayer, Istanbul, Turkey). Two
Endometriosis affects 5-10% of all women of reproductive age groups were formed, with eight rats in each group. To create
and causes a variety of symptoms including chronic pelvic an endometriosis model, estradiol benzoate (EB) was formed
pain, dysmenorrhea and dyspareunia. Endometriosis is by dissolving it in 1% corn oil.

associated with infertility and an increased risk of epithelial

ovarian cancer (EOC) 1.2 1. Sham group (n=8): After the estrus stages of female rats

were determined, no further intervention was done and
Chronic inflammation in the peritoneal cavity is important in animals were given 1% corn oil.

the progression of endometriosis. Inflammatory mediators
such as IL-1f3 and TNF-a activate the transcription factor NF-
kB, which produces a positive appearance to increase various
inflammatory mediators including TNF-q, IL-1, IL-6 and IL-12

2. Endometriosis (EM) group (n=8): After the estrus stages
of female rats were determined, 3 pg/kg EB was
administered subcutaneously to the rats for 7 days.

3 4 The inflammatory state can cause the formation of After all experimental stages were completed (at the end of
endometrial cell adhesion sites due to the tissue damage the 7th day), the animals were sacrificed by intracardiac blood
process. NF-xB activation is a determinant of intracellular collection under general anesthesia.

survival and tissue specificity. The NF-kB protein helps

regulate a variety of post-translational modifications that Biochemical Analysis
affect their stability, degradation, affinity for binding sites, and Biochemical analysis was performed according to Durgun et al
interactions within the dimer and with other transcription 6. After centrifugation at 12.000 rpm for 5 minutes to separate

5 . .
factors 5. serum from intracardiac blood samples, supernatants were

used in assays to measure total antioxidant status (TAS) and
total oxidant status (TOS). Measurements were measured
spectrophotometrically using a biochemical autoanalyzer
(AU5800; Beckman Coulter, Inc., Brea, CA, USA). TAS values

In our study, it was aimed to examine the effect of the cytokine
transcription factor NF-kB activation on the inflammation
process of the changes in the uterine region after
endometriosis.
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were recorded as pmol H202 Eq/L and TOS values were
recorded as pmol Trolox Eq/L.

Histological Tissue processing

The abdomen of the rats was opened and the uterine tissue
was taken and 10% formalin was taken for routine histology.
After fixation (24 hours), tissues will be washed (1 night),
increased alcohol series (50%, 70%, 80%, 90%, 96% and
absolute ethyl alcohol series) and clearing (3x30 minutes in
xylene) followed by 58°C. C was paraffin infiltration. Then, the
tissues were embedded in paraffin blocks and 5 pm thick
sections were taken from the blocks for immunohistochemical
staining with the help of a microtome (catalog no: Leica
RM2265, Wetzlar, Germany) 7.

Immunohistochemical Staining

Uterine sections taken from paraffin blocks were placed in a
water bath set at 37°C and then on polylysine slides. Sections
were kept in an oven at 58-62°C for 6 hours to dissolve excess
paraffin on the slide. Sections were deparaffinized in xylene
for 3x15 minutes. Sections were passed through decreasing
alcohol series (100%, 96%, 90%, 70%, 50% ethyl alcohol) for
10 minutes and brought to distilled water for 5 minutes.
Sections were washed 3x5 minutes in phosphate buffer
solution (PBS). Sections were taken into EDTA buffer solution
(pH: 8.0, catalog no: ab93680, Abcam, Cambridge, USA) and
heat-induced epitope retrieval was performed. Sections left at
room temperature for 20 minutes were taken back into PBS.
Hydrogen peroxide solution (catalog no: TA-015-HP,
ThermoFischer, Fremont, CA, USA) was dripped onto the
sections and incubated for 20 minutes. Then, they were

Table 1: Comparison of TAS and TOS values between groups

Journal of Drug Delivery & Therapeutics. 2023; 13(4):33-36

washed with PBS for 3X5 minutes and kept in Ultra V Block
(catalog no: TA-015-UB, ThermoFischer, Fremont, CA, USA)
solution for 7 minutes. Sections were overnight at +4°C with
NF-xB (AFG bioscience, US, 1/100) antibodies. Biotin-
containing secondary antibody (catalog no: TP-015-BN,
ThermoFischer, Fremont, CA, USA) was dripped onto the
sections washed with PBS and incubated for 14 minutes. Then,
streptavidin-peroxidase (catalog no: TS-015-HR,
ThermoFischer, Fremont, CA, USA) will be dripped and waited
for 15 minutes. Diaminobenzidine (DAB) (catalog no: TA-001-
HCX, ThermoFischer, Fremont, CA, USA) was dripped onto the
sections and the reaction was observed under the microscope
and stopped with PBS. After counterstaining with Harris
hematoxylin, the sections were covered with entellan (catalog
no: 107961, Sigma-Aldrich, St. Louis, MO, United States) and
evaluated and visualized under a Zeiss Imager A2
photomicroscope 8.

Statistical analysis

All statistical analyzes were performed with the IBM SPSS
Statistics version 25 software program. Data distribution was
made using the Kolmogorov Smirnov test. Comparisons
between groups were made with Student t test. Data were
recorded as median (min-max). A p value of <0.05 was
considered statistically significant.

RESULT

Total antioxidant status (TAS) and total oxidant status (TOS)
values in sham and endometriosis (EM), groups are shown in
Table 1. TAS was decreased and TOS was increased
significantly in EM group compared to sham group (p=0.012).

Groups TAS (umol H202 Eq/L) TOS (umol Trolox Eq/L) P
median (min-max) median (min-max)
Sham 1.45 (0.76 - 1.65) 15.73 (10.34 - 55.18)
0.012
EM 0.95 (0.58-1.11) 35.80 (21.76 - 88.85)

EM: endometriosis, TAS: total antioxidant status, TOS: total oxidant status
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Figure 1: Distribution of TAS and TOS data by groups

NF-xkB expression in uterine tissue was shown in Figure 1 by
immunohistochemistry method. In sham group, the uterine
sections showed slight NF-kB expression in macrophages near
the basement membrane, in plasma cells and a few connective
tissue cells (Figure 2a). When the endometriosis group was
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examined, a significant increase in NF-xkB expression was
observed in degenerated epithelial cells and gland cells, and a
significant increase in NF-kB expression in solitary and
aggregated inflammatory cells around the glands and blood
vessel endothelial cells and lamina propria (Figure 2b).
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Figure 2. NF-xB immune staining. a) Sham group: Positive NF-kB expression in macrophages and connective tissue cells (asterisk).
b) Endometriosis group: Increased NF-kB expression in epithelial cells (arrow) and gland cells (arrowhead), inflammatory cells
(asterisk) and blood vessel endothelial cells (red arrow). Scale bar: 50pm, magnification: 20X

DISCUSSION

Endometriosis is a common, benign, inflammatory
gynecological disease with the development of dysfunctional
endometrial-like glands and stroma, often with reactive
fibrosis and muscle metaplasia outside the uterus. The
proliferation and growth of the ectopic endometrium causes
chronic pelvic pain, infertility, dysmenorrhea and other
clinical symptoms in endometriosis patients 9 10. In addition to
increased inflammatory = responses,  activation of
proinflammatory factors and signaling pathways in ectopic
endometrial tissues, this response is closely associated with
the pathogenesis of endometriosis induced by increased
infiltration of macrophages and immune cells 1113, The
severity of vaginal hyperalgesia after endometriosis parallels
estradiol (E2) levels during the estrous cycle. E2 has been
reported to modulate hyperalgesic severity 14.

Endometriosis change the histology of uterine tissue. Kennedy
et al 15 stated that morphology of endometriosis is superficial
“powder burn” or “gunshot” lesions; black, dark-brown, or
bluish puckered lesions, nodules or small cysts with
hemorrhage and increased fibrosis. Mashele et al 16 showed
that endometriosis causes pathology in tissues such as
topographic  sites, endometrial glands, hemorrhage,
endometriotic cysts, ciliated metaplasia.

The NF-xB signaling pathway is a major transcription factor
that plays an important role in many chronic inflammatory
diseases such as endometriosis 17. Increased NF-kB activation
in endometriosis leads to the maintenance and progression of
endometriosis lesions, making NF-kB a potential drug target in
endometriosis. NF-xkB proteins are normally retained in the
cytoplasm by inhibitory proteins called members of the IkB
family. Increased NF-kB activation in endometriosis has led to
the maintenance and progression of endometriosis lesions,
downgrading NF-«xB as a potential pathway in the condition of
endometriosis 18, Various factors such as estrogen,
progesterone, oxidative stress and non-coding RNAs can
regulate NF-kB  signaling in endometriosis, while
proinflammatory cytokines such as TNF-a, IL-1f3, IL-6 and IL-8
induce degradation of NkB. May cause nuclear translocation of
NF-kB members 19 Binding of NF-kB members to the DNA
promoter has been reported to help induce the expression of
proinflammatory cytokines, intercellular adhesion molecules
and angiogenesis factors 18,20,

In our study, an increase in NF-KB expression was observed in
cells in the basal region of the uterine epithelium and in
solitary and aggregated communities in the areas where the
lamina propria is located after endometriosis. In degenerative
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gland cells after endometriosis, NF-KB expression areas were
observed in blood vessels, endothelium and surrounding
inflammatory cells (Figure 2). As a result of accelerating
endometriosis, NF-kB suppression monocytes/macrophages
enhance M2 macrophage polarization and inhibit M1
macrophage  polarization, developing a  pro-repair
environment causes neovascularization in ectopic lesions?21. 26,

CONCLUSION

It has been observed that the expression of NF-«kB signal is
activated and increased in endometriotic lesions which may
cause affects other tissues with the onset of endometriosis and
its progression. We think that NF-kB signal may be a
determinant in the treatment of endometriosis.
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