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Ali Doğukan Anğın, İsmet Gün1, Yasemin Alan2, Önder Sakin, Muzaffer Seyhan Çıkman,
Zehra Meltem Pirioğlu, Kayhan Başak3, Ahmet Kale, Pınar Kaygın4, Serpil Oğuztüzün4, Murat Alan5
Department of Obstetrics and Gynecology, Dr. Lütfi Kırdar Kartal Training and Research Hospital, University of Health Sciences,
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ABSTRACT
Objective: We aimed to investigate the effect of platelet‑rich plasma (PRP) derivatives, which can be produced from the
patient’s blood and have minimal side effects, on endometriosis.
Methods: To our knowledge, this is the first study in the literature that studies the relationship between PRP and endometriosis.
Endometriosis foci were created in the first operation. In the second operation (30th day), four groups were formed wherein
group 1 (n = 8) was administered saline, group 2 (n = 7) leukocyte and platelet‑rich plasma (L‑PRP), group 3 (n = 8) pure
platelet‑rich plasma (P‑PRP) and group 4 (n = 10) was used to obtain PRP. In the last operation (60th day), the endometriotic
foci was measured and then excised.
Findings: There was no statistically significant difference between the pre and post volumes of the endometriotic foci,
between their volume differences, and volume difference rates (P > 0.05). However, it was observed that existing implant
volumes in all groups decreased statistically significantly within their groups by the end of the experiment compared to the
previous volumes (P < 0.05).
Conclusion: When the implants were assessed through histopathological scoring in terms of edema, vascular congestion,
inflammatory cell infiltration, hemorrhage, epithelial line, and hemosiderin accumulation, and immunohistochemical staining
was assessed in terms of VEGF, there was no significant difference in the comparison between the groups. Although L‑PRP
and P‑PRP generated more reduction in the endometriosis foci, they did not create any statistical differences.
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Introduction
Endometriosis, described by the presence of endometrial
gland and stroma outside the uterine cavity, is an important
disorder related to women’s health  problems. It is observed
in around 6–10% of women causing degradation in the quality
of life with clinical effects related to infertility, dysmenorrhea,
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dyspareunia, and chronic pelvic pain [1‑5] However, its
pathophysiology has not yet been fully resolved and hence,
effective treatment has not yet been found.[5,6]
Research has shown that cytokine levels rise in the peritoneal
fluid of endometriosis patients.[7] In patients with endometriosis,
an angiogenetic activity of peritoneal fluid and increased levels
of vascular endothelial growth factor (VEGF) are observed.[8,9] In
various experimental studies in the treatment of endometriosis,
endometriotic foci have been found to shrink and VEGF levels
have been found to decrease.[10,11]
The healing properties of platelet‑rich plasma (PRP) and
platelet‑ and leukocyte‑rich plasma in tissues have also been
subject to numerous research studies in recent years. This
plasma contains a high proportion of platelets. Platelets are
also known to contain many growth factors. Platelet‑derived
growth factor (PBGF), transforming growth factor‑beta (TGF‑B),
epidermal growth factor (EGF), insulin‑like growth factor (IGF),
and vascular endothelial growth factor (VEGF) can be
counted among these factors.[12,13] With such features, PRP
can show positive effects on many systems. Such effects
include many systems such as scalp, skin, heart, bones,
cartilage, tendons, liver, kidney, genital tract, ovaries,
endometrium, and infertility treatments.[14-20] PRP can be in
two different forms: L‑PRP (i.e. leukocyte‑ and platelet‑rich) and
P‑PRP (leukocyte‑poor or pure platelet‑rich). Although they are
similar products, they differ in their contents such as cytokines
and growth factors. L‑PRP has a higher proportion of leukocyte,
TNF‑a, and IL‑1β concentration.[21] To our knowledge, there
is no study in the literature investigating whether PRP
administration increases or decreases endometriosis.
We aimed to investigate the effect of two forms of
PRP (L‑PRP and P‑PRP) on endometriosis, which had never
been administered in endometriosis but were known to be
effective in many areas.

Materials and Methods

xylazine chloride (15 mg/kg, Rompun; Bayer Health Care
LCC, Kansas, KS) intraperitoneally for anesthesia before
laparotomy. Abdomens were shaved and cleaned with
iodine (povidone‑iodine 10% solution, Batticon; Adeka
Laboratories, Istanbul, Turkey), and each abdomen was
entered through a 5 cm vertical incision. As defined by
Vernon and Wilson, foci were formed by implanting the part
taken from the rat uterus to the abdominal wall through a
surgical intervention using Uygur’s modification.[22,23] For
this, a 0.5 cm section of the left uterine horn was excised
at a distance of 1 cm from the ovary. The remaining uterine
horn was sutured with 2/0 polyglactin absorbable suture,
and the bleeding was controlled. The tissue that was then
taken and cut longitudinally and sutured without separating
the myometrium into the right abdominal peritoneal inner
surface with 5/0 polypropylene non‑absorbable suture by
placing the endometrial portion inward and implantation
was achieved (to ensure the endometriosis model) [Figure 1].
The implants were washed with 5 cc saline flush to prevent
possible adhesions and dryness. The abdomen was closed by
suturing the peritoneum, fascia, and skin with 4/0 polyglactin.
After the operation, 50 mg/kg/day cefazolin sodium (IE
UlagayIlacSanayi, Istanbul, Turkey) was administered
intraperitoneally for 3 days. Each rat was operated in 20 min
to prevent the room air temperature from disturbing the
dryness of the tissue. The rats were caged individually in a
controlled environment (at 21°C room temperature and 60%
humidity) with 12 h light/dark cycles, and were fed ad libitum.

Second operation: Creation of the groups
The second laparotomy was administered 1 month later to
assess the presence of endometrial foci, their transformation
into a cystic structure, and their dimensions. The abdomen
was entered through the previous incision (anesthesia,
cleaning, and antibiotics were administered in the same
way as in the first operation). The implants were found to
be successful in all rats [Figure 1]. The implant dimensions
were measured and the global endometriotic focal volumes
of the implants were calculated using the prolate ellipsoid

The study was carried out in the animal experiments
laboratory, and approval was received from the University
of Health Sciences Hamidiye Animal Experiments Local
Ethics Committee (No: 46418926‑605.02 Date: 2018‑01/01,
2019‑01/19)
For the experiment, 34 4‑month‑old, 250–300 g, Sprague
Dawley type female rats were used.

First operation: Creation of an endometriosis model
The rats (n = 24) were administered 10% ketamine
(80 mg/kg Ketalar; Eczacibasi, Istanbul, Turkey) and 2%
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Figure 1: The endometrial focus on the inner abdominal surface of the rat.
(a): Endometrial focus implantation, 1st day. (b): Endometriosis implant,
30th day
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formula (V mm3 = 0.52 × A × B × C where A, B, and C are
width, length, and height, respectively).[24]
The rats were divided into 3 groups with random selection:
• Group 1: Control group (n = 8): 0,1 cc SF was applied
on the implant.
• Group 2: Leukocyte‑ and platelet‑rich L‑PRP group (n = 7):
0,1 cc L‑PRP was applied to the implant.
• Group 3: Pure platelet‑rich P‑PRP group (n = 8): 0,1 cc
P‑PRP was applied to the implant.
A total of 10 rats were decapitated after the blood was drawn
for the preparation of the heterologous PRP. All the injections
were applied once on the lesion in all groups. After that, the
abdomen was closed by suturing the peritoneum, fascia, and
skin with 4/0 polyglactin. A rat in group 2 died 3 days later,
and 7 rats were remaining in the group.

Third operation: Termination and pathological
examination
A laparotomy was performed for the third and last time,
for final assessments 1 month later. In the last 5 days,
vaginal smears were sampled from all rats to assess the
estrogen cycle. The cycle status was assessed by microscopic
examination through the Papanicolaou staining method. The
vaginal smears were taken in the form of swabs from the
vaginal wall by using a cotton brush. The estrogen cycle was
determined by the cornification of the cells formed by the
estrogen effect and loss of leukocytes.[24] The rats that were
in their cycles were selected. The preoperative anesthesia
and cleaning were performed as before. The abdomen
was entered through the previous incision line. The
endometriosis foci were measured by the same researcher
using the same method (the prolate ellipsoid formula) as
stated above, blindly by not knowing which group the
foci were in. After that, they were excised. Later, the rats
were decapitated (cardiac excision) and were destroyed
by red medical waste bins. The tissues that were excised
were sent to the laboratory within 10% formaldehyde for
histopathological and immunohistochemical examination.
The pre and posttreatment implant volumes, posttreatment
histopathological examination scores of the implants, and
immunohistochemical staining scores for the posttreatment
VEGF in the implants were measured and compared.
Preparation of PRPs
Ten additional rats were used to obtain blood for PRP.
These rats (n = 24) were administered 10% ketamine
(80 mg/kg Ketalar; Eczacibasi, Istanbul, Turkey) and 2%
xylazine chloride (15 mg/kg, Rompun; Bayer Health Care LCC,
Kansas, KS) intraperitoneally for anesthesia, and their blood
samples were drawn through cardiac puncture. The blood was
134

anticoagulated using acid‑citrate dextrose solution A (ACD‑a)
at a rate of 1/9. A total of 38–40 cc PRP (L‑PRP and P‑PRP) was
obtained from the 10 rats.

Preparation of L‑PRP
L‑PRP was prepared using the double centrifuge method
based on the buffy coat. The whole blood from five rats was
centrifuged at room temperature for 10 min at 250 g, and it
was ensured that the blood was separated into three layers:
Erythrocytes at the bottom, buffy coat in the middle (rich in
platelets, leukocytes, and fibrinogen), and plasma containing
platelets at the top. The platelets‑containing plasma and buffy
coat were later transferred into a new tube. A large portion of
the platelets, leukocytes, and fibrinogen were recentrifuged
for 10 min at 1000 g to form a precipitate. The supernatant
plasma was thrown away, and the precipitated platelets were
resuspended in the residue plasma to obtain L‑PRP.[25,26]
Preparation of P‑PRP
P‑PRP is a plasma‑based method that concentrates
platelets and eliminates leukocytes and erythrocytes. The
anticoagulated whole blood that was drawn from the five
rats was centrifuged at room temperature for 10 min at 160 g
to separate platelets‑containing plasma (rich in leukocytes)
from erythrocytes and the buffy coat. Attention was paid to
prevent the buffy coat and erythrocyte contamination. The
platelets‑containing plasma was then transferred to a new
tube and centrifuged for 15 min at 250 g. The supernatant
plasma was thrown away, and the precipitated platelets were
resuspended in the residue plasma to obtain L‑PRP.[25,26]
Histopathological examination
All pathological examinations were blindly carried out
by a single expert (K.A.). Biopsies were fixated for 24 h
in 10% formaldehyde. Paraffin blocks were created, and
the blocks were cut in a thickness of 5 µm. A total of five
sections were obtained for each material, stained with
hematoxylin‑eosin (HE), and assessed with a light microscope.
Edema, vascular congestion, inflammatory cell infiltration,
fresh hemorrhage, and hemosiderin formations were
noted (scoring 0–3 where 0 = none, 1 = light, 2 = medium,
3 = heavy). Histopathological diagnosis was determined by
the recognition of endometrial tissue, gland and stroma,
and by the determination of endometrial lining and luminal
formation. The presence of endometrial cells in autografts
was assessed semiquantitatively. The pathological evaluation
of the uterine autografts was carried out as described in an
earlier method that comprised a well‑preserved epithelial
line = 3 points, a moderately preserved epithelium with
leukocyte infiltration = 2 points, a poor epithelium with
rare epithelial cells = 1 point, and no epithelium = 0
points[24] [Figure 2].
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Immunohistochemical staining
Tissues were fixed in 10% buffered formalin and embedded
in paraffin blocks. Sections that were 4µm thick were cut,
and one section was stained with hematoxylin‑eosin to
observe the tissue morphology. For immunohistochemistry,
endogenous peroxidase activity was blocked by incubating the
sections in 1% hydrogen peroxide (v/v) in methanol for 10 min
at room temperature (RT). The sections were subsequently
washed in distilled water for 5 min, and antigen retrieval was
performed for 3 min using 0.01 M citrate buffer (pH 6.0) in
a domestic pressure cooker. After washing in distilled water,
the sections were transferred in 0.05M Tris‑HCl (pH 7.6)
containing 0.15 M sodium chloride (TBS). The sections were
incubated at RT for 10 min with superblock (SHP125) (ScyTek
Laboratories, USA) to block nonspecific background
staining. The sections were then covered with the primary
antibodies diluted 1:25 for anti‑VEGF in TBS at 4°C
overnight (anti‑VEGF [Novus Biologicals NB100‑698]). After
washing in TBS for 15 min, the sections were incubated
at RT for biotinylated link antibody (SHP125) (ScyTek
Laboratories, USA). Then, treatment was followed with
Streptavidin/HRP complex (SHP125) (ScyTek Laboratories,
USA). Diaminobenzidine was used to visualize peroxidase
activity in the tissues. Nuclei were lightly counterstained
with hematoxylin, and then the sections were dehydrated
and mounted. Both positive and negative controls were
included in each run.

a

d

f

c

b

Immunoreactive cells were recorded during the
immunohistochemical examination for VEGF with the
following scoring: 0 = negative staining, 1= <33%
positive staining, 2 = 33–66% positive staining, 3= >66%
positive staining [Figure 2]. The immunohistochemical
staining was evaluated by the same histologist blindly by a
semiquantitative method using the H‑score. For each section,
positive areas were scored at × 400 magnification from 0
to 3 + with no staining (0), weak (1+), moderate (2+), and
strong (3+). H‑score was calculated as H= Ʃ Pi (I + 1). ‘Pi’
represents the density of immunohistochemical staining and
‘I’ is the percentage of the stained cells.[10]

Results
Three groups were formed in the study, group 1: Control,
group 2: L‑PRP, and group 3: P‑PRP. It was confirmed by
the pathologist that the foci were histopathologically
endometriosis in all groups. Among the groups, the pre and
post volumes of the endometriotic foci created, volume
differences between them and volume difference rates
between them are seen in Table 1. Considering this table,
there is no statistically significant difference between the
groups (P > 0.05). However, it was observed that existing
implant volumes in all groups decreased statistically
significantly within their groups by the end of the experiment
compared to the previous volumes (P < 0.05) [Figure 3]. When
the implants were assessed through histopathological scoring
in terms of edema, vascular congestion, inflammatory cell
infiltration, and fresh hemorrhage, there was no significant
difference in the comparison between the groups in terms
of the total score that was obtained [Table 1].
Nevertheless, no significant differences were found when the
groups were compared in terms of the percentages of VEGF
score measured immunohistochemically, the percentages

e

g

Figure 2: Histopathological appearance and immunohistochemical staining
of endometrial implants. (a): Positive edema (H and E × 400) (b): Numerous
dilated vascular structures (H and E × 200) (c): Dense mixed inflammatory
cells (H and E × 400) (d): Diffuse hemosiderin pigment (H and E × 200) (e):
Extensive new bleeding area (H and E × 400) (f): VEGF positivity in epithelial
line (× 400) (g): Epithelial line (H and E × 400)

Figure 3: Pre and post‑implant volumes
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of epithelial line score used to evaluate the presence of
endometriosis, and the percentages of score indicating
hemosiderin accumulated in the implants [Table 2]. (P > 0.05).

Statistical analysis
For statistical studies, the IBM SPSS statistics version 24 was
used. The Shapiro‑Wilk and Kolmogorov‑Smirnov tests were
used to test the normality of distributions. The one‑way
analysis of variance (ANOVA) was used when comparing three
or more groups with a normal distribution, whereas the
Kruskal‑Wallis test was used when comparing three or more
groups with a non‑normal distribution. Following that, the
Mann‑Whitney U test with Bonferroni correction was used for
pairwise comparisons. The Chi‑square test was used when
comparing categorical variables. Paired samples t‑tests or
the Wilcoxon test were used depending on the conditions
in repeated pairwise measurements at different times in the
dependent groups. A P value less than 0.05 was considered
statistically significant.

Discussion
Endometriosis, which has an important place in female
infertility, and whose treatment and pathophysiology are
still not certain, has been considered a serious disease
today. With the surgery applied in endometriomas, infertile
patients face a risk of reduction of ovary reserve.[27,28] Surgical
interventions in particularly deep endometriosis can lead to
serious complications.[29] Therefore, noninvasive therapies are
noteworthy. In this case, PRP, which is safe as it is produced
from the patient’s blood and may be an alternative to surgery
and other medications with many side effects, as a minimally
invasive agent in the treatment of endometriosis.[30,31]
There are many studies on endometriosis models and the
effects of different drugs in rats. In general, comparisons
in these studies have been performed based on volumes
before and after drug administration, histopathological
scores, and various immunohistochemical and biochemical
assessments. In the rat experiment, where Yıldırım et al.
examined the effects of etanercept on endometriosis, they
detected a significant reduction in the pre and posttreatment
focal volumes in the pharmaceutical group.[32] No reduction
was observed in the control group. They observed that the
volume of the endometriotic foci had shrunk spontaneously
within 6 weeks in the second control group which did not
receive any medication. However, they did not evaluate the
rate of volume change between the groups. Moreover, they
administered estrogen in certain periods in all groups except
for the second control group.[32] Islimiye et al. also carried out
a similar experiment with etanercept, but they did not use
estrogen; they found that the volume of the implant increased
136

in the control group, decreased in the etanercept group and
that this change was significant compared to the control
group.[24] In another study, again, where estrogen was not
used, the volume after the treatment was significantly less
compared to the control group in resveratrol and leuprolide
acetate groups.[10] We also found in our study, where we did
not administer estrogen, that implant volumes in PRP groups
were significantly decreased after the treatment (P < 0.05).
However, this significant decline was similarly present in the
control group, and the rate of volume change did not show
any significant difference between the groups[Table 1].
Another parameter that is compared in endometriosis
studies is the histopathological evaluation of the endometrial
glandular and stromal structures that are carried out
semi‑quantitatively. In several studies, there have been
significantly lower values compared to the control group
after various treatments, while in some others, there have
been no significant changes.[10,24,32]We did not observe
any significant differences in the posttreatment groups in
which we carried out epithelial assessments similar to the
studies in the literature [Table 2]. However, the point is that
in the L‑PRP group, the epithelial score was 0. There were
no cells. L‑PRP had almost destroyed the endometrial foci.
Nevertheless, this circumstance had not been reflected in
the accumulation of hemosiderin. It was similar in every
group [Table 2]. Hemosiderin is a significant indicator in
the assessment of endometriosis.[33,34] In other words, it
seems that the endometrial focus examination should not
be carried out based on a single factor. We also assessed
the inflammatory changes in histopathological scoring as a
total score in our study but did not observe any differences
between the groups [Table 1].
While there are many studies of PRP, which includes several
growth factors, in different disciplines, studies conducted
in the field of gynecology and obstetrics are limited in the
literature. It has been stated that PRP contributes to the
endometrial growth and thickening and may be effective in
infertility in patients with a thin and weak endometrium.[35-37]
Farimani et al. have stated that local PRP administration
before embryo transfer in recurrent implantation failures
may improve the success of implantation.[38] PRP can also
suppress the inflammatory process in the development of
endometriosis.[39]
PRP with its mitogenic effect is important in the renewal
and repair of tissues; it does this through its growth factors
such as dense platelet‑related TGF‑B (transforming growth
factor‑β) and VEGF, and cytokines.[40] In conclusion, PRP seems
to be suppressing the inflammatory process.[41] TGF‑B is one
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Table 1: Comparison of the histopathological total score and volume values
Parameters
First volume
Last volume
Volume difference
Percentage of difference
Total score*
P

Group 1 (n=8)

Group 2 (n=7)

Group 3 (n=8)

TOTAL

P

61.95±54.76
11.05±15.37
50.90±54.53
67.86±68.11
3.88±1.36
0.025b

37.67±26.04
2.38±4.50
35.29±27.93
88.40±22.03
4.86±1.57
0.018b

29.00±13.60
6.79±9.56
22.20±14.16
79.41±30.61
3.63±1.51
0.012b

43.10±37.53
6.93±11.07
36.16±37.05
78.13±44.49
4.09±1.50
<0.001b

0.616c
0.228c
0.314a
0.384c
0.264a

The data are given as average±standard deviation. *Total score: Edema + vascular congestion + inflammatory cell infiltration + fresh hemorrhage. aANOVA, bWilcoxon Signed
Ranks, first volume and last volume comparison, cKruskal-Wallis

Table 2: Comparison of histopathological and immunohistochemical parameters
Parameters
Epithelial line*

Hemosiderin**
VEGF***

Score

Group 1 (n=8)

Group 2 (n=7)

Group 3 (n=8)

TOTAL

0
1
2
3
0
1
2
H

26.1 (6)
4.3 (1)
0.0 (0)
4.3 (1)
8.7 (2)
17.4 (4)
8.7 (2)
0.938±1.74

30.4 (7)
0.0 (0)
0.0 (0)
0.0 (0)
4.3 (1)
13.0 (3)
13.0 (3)
1.214±1.34

21.7 (5)
0.0 (0)
4.3 (1)
8.7 (2)
17.4 (4)
17.4 (4)
0.0 (0)
0.925±0.57

78.3 (18)
4.3 (1)
4.3 (1)
23 (3)
30.4 (7)
47.8 (11)
21.7 (5)
1.017±1.25

P
0,398

0,292
0,893

Data were given in % (n); *Epithelial scoring *Scoring for hemosiderin formations*** H-score. Data were given as mean±standard deviation.

of the cytokines involved in adhesion pathophysiology.[42] In
the study of Murat et al., adhesions were decreased after the
PRP administration; additionally, the TGF‑B expression in the
adhesion foci where PRP was administered has been shown
to decrease.[25] This means that although PRP contains TGF‑B,
it both reduced adhesion and decreased TGF‑B expression
in adhesions. In another study on the healing of femoral
avascular necrosis, TGF increased significantly in the PRP
group.[43] VEGF is a cytokine that has a role in angiogenesis
and is involved in the pathophysiology of endometriosis.[44]
Resveratrol and similar drugs that inhibit the release of
VEGF have been shown to reduce endometriosis and cause
decreased levels of VEGF in foci.[45,46] Although it has been
shown that VEGF levels increase in the tissue with PRP
treatment, some studies show that there is no increase and
that the treatment does not cause any difference.[47-49] We did
not see any significant difference between the VEGF levels
in the posttreatment implants in our study, either [Table 2].
The tissues in which the effects of PRP have been examined
in the literature are different tissues of the body, and perhaps
the reason for this difference in the studies may be due to
the possibility that the effect of PRP varies depending on the
tissue. Therefore, other studies to be carried out in similar
tissues are needed.
There are also cytokines such as IL‑1, IL‑8 in PRP.[50] Marini
et al. showed that PRP reduced IL‑1B and IL‑8 release in
endometrial tissues and they attributed the anti‑inflammatory
effect of PRP to this reduction.[51] Some of the cytokines
held responsible for the pathophysiology, which is shown

to increase in the peritoneal fluid in endometriosis, are
IL‑1 and IL‑8.[44] Thus, although PRP contains IL‑1 and IL‑8,
it may reduce the release of these cytokines in endometrial
tissues. Therefore, PRP can be remedial in endometriosis.
In different studies, however, IL1‑B has been shown to
increase, and similarly, also decrease with different L‑PRPs and
P‑PRPs.[52,53] In our study, although the foci got smaller with
P‑PRP and L‑PRP, we cannot say that PRP has a therapeutic
effect on endometriosis since this reduction was also seen
in the control group, and the difference in the reduction of
the volume was not significant. As Wang et al. have pointed
out, the number of platelets, cytokines, and factors in PRP
may vary depending on how the PRP has been prepared,
and these changes may explain the different outcomes in
the literature.[53]
In our study, PRP derivatives were applied to the implant once
in the form of an injection. Perhaps the application of the
injections into the implant or intravenously, or simultaneously
application of them with repeated doses at certain intervals
could result in different and effective results. We can think of
a limitation of our study that we did not histopathologically
examine the similar implants in the first month in which
the foci were found to have been formed. They have not
been examined in many studies, either. We also performed
endometrial implantation, as in earlier studies.[22,23] To our
knowledge, our current study is the first study showcasing the
relationship between PRP and endometriosis, which can be
considered as a preliminary study. Although our results were
not significant, it was promising that the PRP foci did not grow,
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and they did not stay the same, i.e. they shrank. Therefore,
to investigate the effect of PRP, which has many important
features, on endometriosis, there is a need for larger research
studies which have different applications with different doses.

13.

Conclusion
In conclusion, the endometriosis foci were shrinking over
time. This reduction was observed in all groups and was
significant. However, the shrinking of endometriosis foci
did not show any statistically significant difference among
the groups. Moreover, there was no difference between the
groups in terms of epithelial score, hemosiderin deposits,
VEGF, and total score. In other words, although both L‑PRP
and P‑PRP generated more reduction in the endometriosis
foci, they did not create any statistical differences.
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Turk J Immunol 2013;1:54-62.
Kupker W, Schultze‑Mosgau A, Diedrich K. Paracrine changes in the
peritoneal environment of women with endometriosis. Hum Reprod
Update 2000;4:719‑23.
Ergenoğlu AM, Yeniel AÖ, Erbaş O, Aktuğ H, Yildirim N,
Ulukuş M, et al. Regression of endometrial implants by resveratrol
in an experimentally induced endometriosis model in rats. Reprod Sci
2013;20:1230‑6.
Imai S, Kumagai K, Yamaguchi Y, Miyatake K, Saito T. Platelet‑rich
plasma promotes migration, proliferation, and the gene expression of
scleraxis and vascular endothelial growth factor in paratenon‑derived
cells in vitro. Sports Health 2012;40:1035‑45.
Canbeyli İD, Akgun RC, Sahin O, Terzi A, Tuncay İC. Platelet‑rich
plasma decreases fibroblastic activity and woven bone formation with
no significant immunohistochemical effect on long‑bone healing:
An experimental animal study with radiological outcomes. J Orthop
Surg (Hong Kong) 2018;26:2309499018802491.
Rodrigues BL, Montalvão SA, Cancela RB, Silva FA, Urban A,
Huber SC, et al. Treatment of male pattern alopecia with platelet‑rich
plasma: A double blind controlled study with analysis of platelet number
and growth factor levels. J Am Acad Dermatol 2019;80:694‑700.
Chen CH, Cao Y, Wu YF, Bais AJ, Gao JS, Tang JB. Tendon healing
in vivo: Gene expression and production of multiple growth factors in
early tendon healing period. J Hand Surg 2008;33:1834‑42.
Marini GM, Perrini C, Esposti P, Corradetti B, Bizzaro D, Riccaboni P,
et al. Effects of platelet‑rich plasma in a model of bovine endometrial
inflammation in vitro Maria Giovanna. Reprod Biol Endocrinol
2016;14:58.
Menchisheva Y, Mirzakulova U, Yui R. Use of platelet‑rich plasma to
facilitate wound healing. Int Wound J 2019;16:343‑53.
Wang K, Li Z, Li J, Liao W, Qin Y, Zhang N, et al. Optimization of
the platelet‑rich plasma concentration for mesenchymal stem cell
applications. Tissue Eng Part A 2019;25:333‑51.

Tropical Journal of Obstetrics and Gynaecology / Volume 37 / Issue 1 / January-April 2020

139

