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a b s t r a c t

Persistent mating-induced endometritis (PMIE) results in decreased fertility in horses, thereby causing a
significant impact in the horse market. Platelet-rich plasma (PRP), a modulator of the inflammatory
response, has been largely used in veterinary medicine. Here, we investigated the effects of PRP on
uterine inflammation, conception rate, endometrial polymorphonuclear neutrophil (PMN) migration,
and COX-2 protein levels in the endometrial tissue. Thirteen PMIE-susceptible mares were used for
artificial insemination (AI). The mares were inseminated with fresh semen in three consecutive cycles in
a cross-over study design. The following cycle classifications were used: control cycle, no pharmaco-
logical interference; pre-AI, 20 mL of PRP was infused 24 h before AI; and post-AI, 20 mL of PRP was
infused four h after AI. Follicular dynamics were monitored daily by transrectal ultrasound. When a
follicle larger than 35 mmwas detected, ovulation was induced with deslorelin acetate (1 mg, im). AI was
performed 24 h after ovulation induction. Intrauterine fluid (FLU) was evaluated by ultrasonography
before and 24 h after AI. PMNs in uterine cytology (CYT) and biopsy (HIS) were also observed before and
24 h after AI. Pregnancy was determined within 14 days after ovulation. Number of COX-2 positive cells
was evaluated by immunohistochemistry. Both PRP treatments resulted in a decrease of PMNs in the CYT
after breeding when compared to controls. FLU did not differ between cycles; however, the conception
rates were significantly higher in the PRP mares. Mares positive for endometritis decreased in both
treatment groups, and a more intense positive COX-2 labeling was observed in the control group when
compared to the two treatment groups. In conclusion, PRP beneficially reduces inflammatory response in
PMIE mares independent of when treatments were administered, thus increasing chances of successful
pregnancy.

© 2017 Elsevier Inc. All rights reserved.
1. Introduction

Platelet-rich plasma (PRP) is whole blood plasma with a high
platelet concentration, and contains diverse growth factors that can
act in injured tissue by mitogenic, neovascular, and anti-
inflammatory effects [1e4]. After the platelets are activated,
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growth factors are released in the injured area, altering the
chemotactic gradient and reducing leucocyte attraction to inflamed
tissue [5,6]. Studies have also shown in mares with uterine
inflammation treated with PRP a downregulation of intrauterine
inflammatory [7,8].

Uterine inflammation is a physiological process that occurs after
artificial insemination (AI) or natural breeding to clear excess
semen and microorganisms from uterine lumen [9]. Mares that are
considered resistant to persistent mating-induced endometritis
(PMIE) are able to reduce this inflammatory process within
12e24 h [10] However, mares that are unable to do it are classified
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as susceptible to PMIE. Susceptible mares shows excessive amount
of polymorphonuclear neutrophil (PMNs) and fluid accumulation
inside the uterus [11e13]. Additionally, the endometrium of sus-
ceptible mares expresses more pro-inflammatory cytokines and
less anti-inflammatory cytokines to regulate acute inflammation
when compared to resistant mares [14e17].

Furthermore, the acute inflammatory process begins after bac-
terial or semen recognition by the Toll-like receptors (TLRs) in the
endometrial cells [14,15,18e23]. After activation of the TLRs, nu-
clear factor-kappa B (NF-kB) is expressed, thereby activating pro-
inflammatory cytokines, chemokines, and cyclooxygenase-2
(COX-2) [24,25]. These molecules regulate the inflammatory sig-
nals to the immune cells [15,26].

Finally, usually used endometritis therapies could be consider
supporting treatments since they aim to reduce the predisposing
factors instead of acting in the inflammatory process directly.
Additionally, immunomodulators have been used to modulate the
uterine inflammatory process [13,14,27,28]. The PRP acts by inhib-
iting NF-kB, and is capable of downregulating pro-inflammatory
cytokines in mares endometrium [29,30]. Therefore, here we
investigated the effects of PRP on uterine inflammation, conception
rate, endometrial PMN migration, and COX-2 protein levels in the
endometrial tissue. Furthermore, we either assessed for the
optimal time to use the PRP treatment, either pre- or post-AI.

2. Material and methods

This studywas approved by the Animal Care and Use Committee
of S~ao Paulo State University.

Thirteen crossbred mares from the Department of Animal
Reproduction and Veterinary Radiology of S~ao Paulo State Univer-
sity, with ages ranging from 8 to 20 years old were chosen based on
reproductive histories. These animals exhibited following charac-
teristics: presence of fluid accumulation 24 h after AI (>10 mm of
fluid column), exacerbated number of neutrophil cells (>20%) 48 h
after AI as determined via uterine cytology, and poor embryo re-
covery rates (<30%). The mares were maintained in similar
handling and pasture, and they received 10 kg of silage, water, and
mineral salt ad libitum.

Before starting the study, a breeding soundness examination
was performed to confirm that all of the experimental mares had a
negative uterine culture, negative cytology (<5% of PMNs) [31], and
no free fluid into the uterine lumen.

2.1. Detecting the estrous cycle and treatment protocol

Mares were examined by transrectal palpation and ultraso-
nography (Sono Scape A5V, Domed, SP, Brazil) daily. When a follicle
measuring �35 mm and an endometrial edema of at least grade 2
was diagnosed (min. grade 0; max. grade 4) [32], an intramuscular
injection of 1 mg of deslorelin acetate (Sincrorelin, Ouro Fino,
Brazil) was performed to induce ovulation. Artificial inseminations
with fresh semen (800 � 106 total spermatozoa) were performed
24 h after ovulation induction.

Three cycles of each mare were used and randomly assigned to
control and treated groups in a crossover study. In the control cycle
group, the mares had no intrauterine infusion. In the treated group,
20 mL of PRP was infused with an insemination pipette (pipette to
mares, Provar Comercial LTDA, SP, Brazil) inserted into the uterine
body. The treatments differed by the time of infusion: pre-AI
treatment consisted of 20 mL of PRP infused 24 h before AI at the
same time ovulation was induced, and post-AI treatment consisted
of 20 mL of PRP infused 4 h after AI.

The perineum was cleaned using a mild detergent, rinsed with
clean water, and dried with paper towels. For the intrauterine
procedures, sterilized materials were used to minimize contami-
nations. Mares received only one treatment per estrous cycle.

2.2. Semen collection

Semen from only one stallion was used for all inseminations. An
artificial vagina Botucatu Model (Botupharma, Botucatu/SP, Brazil)
was used to semen collections. Gel fractions were removed using a
nylon filter. The sperm concentration was measured using a Neu-
bauer chamber, and the sperm motility was measured by
computerized analysis (Hamilton Thorne Research, Danvers, USA).
The semenwas diluted to a concentration of 50 million sperms per
mL using a skimmed milk-based extender (Botu-semen, Botu-
pharma, Botucatu, SP, Brazil). An AI dose of total 1 billion spermwas
used.

2.3. PRP preparation

PRP was prepared by a single centrifugation. In brief, 45 mL of
blood samples were collected from each animal through a punc-
ture of the external jugular vein and conditioned into tubes con-
taining 3.2% sodium citrate (Vacutainer, Labor Import, SP, Brazil).
Blood samples were homogenized and accommodated in an
isothermal box for 1 h. Subsequently, samples were centrifuged at
120 xg for 10 min. From each centrifuged tube, the top half layer of
the plasma was discarded and the remaining fraction was used as
PRP. The tubes with PRP were placed in an isothermal box
(Botuflex, Botupharma, Botucatu/SP, Brazil) to be maintained at a
controlled temperature between 20 �C and 25 �C for 1 h until
uterine infusion.

The platelet concentration was measured using a hemocytom-
eter chamber. The minimum platelet concentration used for the
treatment was 250,000 platelets/mL, and the PRPwas usedwithout
activation as previously described [33].

2.4. Sampling strategy

2.4.1. Intrauterine fluid evaluation
Transrectal ultrasound evaluations were performed 24 h before

and after AI, and the presence or absence of fluid was recorded. If
fluid was present, the height and width of the intrauterine fluid
columnwas measured in the bifurcation region of the uterine horn.
The amount of uterine fluid was quantified using the height and
width multiplication (mm2).

2.4.2. Endometrial exfoliative cytology
Endometrial exfoliative cytology was performed 24 h before

and after AI. The samples were obtained using a disposable
cytobrush (cytological disposable collector for mares, Provar
Commercial LTDA, SP, Brazil) as previously described [34]. After
the collection, the slides were air-dried and stained by Dip Quick
(Instant Prov; NewProv, Brazil). The samples were then micro-
scopically examined under a 1000X oil immersion objective,
and the percentage of PMNs was randomly determined. Cyto-
logical samples were classified as either lacking inflammation
(<5%), mild inflammation (5 e <15%); moderate inflammation
(�15 e <30%); and severe inflammation (�30%) as described
previously [31].

2.4.3. Conception rates
Ultrasound examinations were performed 14 days after ovula-

tionwas determined. Mares that did not ovulated 24 h after AI were
excluded and the next cycle was used. After the examination, 5 mg
(im) of dinoprost tromethamine (Lutalyse®, Zoetis, SP, Brazil) was
applied to interrupt the pregnancy.



Table 1
Platelets and quantification of polymorphonuclear neutrophil in whole
blood and platelet-rich plasma.

Parameters Average

Platelets in blood 132,740 ± 24,430/mLa

Platelets in PRP 354,236 ± 17,540/mLb

PMNs in blood 9106 ± 804.2/mLa

PMNs in PRP 378 ± 74.1/mLb

Values are expressed as mean ± standard deviation. Lines with different
superscript (a, b) represent statistically significant differences (P < 0.05).

Fig. 1. Percentage of polymorphonuclear cells (PMNs) observed in the uterine exfoli-
ative cytology 24 h after artificial insemination (AI) in persistent breeding-induced
endometritis mares in the non-treated cycle group (control), treated cycle group
with platelet-rich plasma 24 h before AI (pre-AI), and treated cycle group with PRP 4 h
after AI (post-AI). Columns with different superscript (a, b) represent statistically
significant differences (P < 0.05).

Table 2
The number and percentage of mares classified in each endometrial inflammatory
score via cytological examination 24 h after breeding either without pharmaco-
logical interference (control), or treated with platelet-rich plasma 24 h before (pre-
AI) or 4 h after (post-AI) artificial insemination.

Group Inflammatory score (%)

Non-inflamed Mild Moderate Severe TOTAL

Control 0 0a 3(23%) 10a(77%) 13
Pre-AI 0 10b(76.9%) 2(15.3%) 1b(7.7%) 13
Post-AI 1(7.7%) 8b(61.5%) 1(7.7%) 2b(15.3%) 12

Non-inflamed - <5%; Mild e 5-<15%; Moderate e �15-<30%; Severe - �30% poly-
morphonuclear neutrophils via cytology. Columns with different superscript (a, b, c)
represent statistically significant differences (P < 0.05).
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2.4.4. Endometrial biopsy
Biopsy samples were collected 24 h after AI from eachmare, and

these were taken at the anterior part of the uterine body using a
sterilized alligator jaw biopsy forceps (Botupharma, Botucatu,
Brazil) covered with a sterile glove. After collection, the biopsy
samples were removed and stored in 10% neutral buffered formalin
and embedded in paraffin for histology [35].

Tissue sections were cut at a5 mm thickness and stained with
haematoxylin & eosin (H&E) [36]. For each sample, five fields
without artifacts, intact blood vessels, or damaged epitheliumwere
examined by light microscopy (Primo Star, Zeiss, Brazil) at 400�
magnification. The amount, types, and locations of the PMNs and
lymphocytes were recorded, and a 5 fields was calculated. Samples
averaging 0 to 17 PMNs in the stratum compactum were classified
as negative, and samples with average of �18 PMNs were classified
as positive for endometritis [37].

2.5. COX-2 immunohistochemistry

The amount of COX-2 protein was measured using a standard
streptavidineavidinebiotin immunoperoxidase technique as pre-
viously described [38]. Paraffin-embedded sections were depar-
affinized and rehydrated. Endogenous peroxidases were inhibited
by exposure to 3% H2O2 in distilled water for 5 min. Antigen
retrieval was performed by heating the tissue to 90e100 �C in
citrate buffer (pH 6.0) for 10 min, and then cooling to room tem-
perature for 30 min. Non-specific protein binding was blocked
using 2% bovine serum albumin (SigmaeAldrich, St. Louis, Missouri,
USA). The sections were incubated overnight at 4 �C with a poly-
clonal rabbit anti-murine COX-2 antibody (Cayman Chemical, Ann
Arbor, Michigan, USA) diluted at 1:500, and then washed with PBS
three times. The slides were then incubated with biotinylated
polyclonal goat anti-rabbit secondary antibody (Dako, Glostrup,
Denmark) for 1 h, followed by incubation for 1 h with an avi-
dinebiotin-peroxidase complex (ImmunoPure, Thermo Fisher Sci-
entific, Rockford, Illinois, USA). The COX- 2 labeling was visualized
using 3,3-diaminobenzidine tetrahydrochloride (SigmaeAldrich,
Madrid, Spain) and counterstained with Mayer's haematoxylin.
Normal rabbit serum was used as a negative control and canine
squamous cell carcinomas were prepared [39] as a positive control.

The number of COX-2 positive cells was evaluated by light mi-
croscopy (Primo Star, Zeiss, Brazil) at 400X magnification in five
randomly selected fields. A modified scoring system was used to
simultaneously record the number, the intensity, and the location
of the labeled cells (0, negative to COX-2; 1, mild presence of pos-
itive cells; 2, moderate presence of positive cells; 3, severe presence
of positive cells) as previously described [40].

2.6. Statistical analyses

To evaluate the Gaussian distribution: platelets, PMNs and in-
trauterine fluid columns were evaluated using the Kolmogorov-
Smirnov normality test. ANOVA by Tukey's test was used to
compare parametric continuous data. The nonparametric datawere
tested using Kruskal-Wallis test followed by Dunn's test. The data
were primarily subjected to a curve fitting test to determine the
best fit for a multiple linear regression model. Conception rate was
evaluated by a logistic regression model by considering pregnancy
as the dependent variable and the three treatment groups as
explanatory variables.

The data of the PMNs from the biopsies and COX-2 immuno-
histochemical data were evaluated by Shapiro-Wilk test and no
normality distribution was found. So, non-parametric Krus-
kaleWallis test was used to examine the differences between
groups. When significant differences was observed, the corre-
sponding data were rank-transformed and means compared using
the TukeyeKramer test.

Significancewas set at P� 0.05 for all tests and P values between
0.05 and 0.1 were considered a statistical trend.
3. Results

Mean platelet concentration after PRPs preparation increase
2.6-fold when compared to blood count (P < 0.05). The mean
concentration of PMNs in the PRP were 23.9-fold lower than the
PMN blood count (Table 1). All samples contained more than
250,000 platelets/mL.

Intrauterine fluid was not present before AI in any cycle and no
significant differences (P > 0.05) were observed in the presence of
uterine fluid after AI between cycles (C: 893 ± 292 mm2; pre-AI:
587 ± 214 mm2; post-AI: 591 ± 213 mm2). A significant increase
(P< 0.05) in PMNswas observed in all cycles 24 h after AI. However,
mares in both treated groups showed reduced (P < 0.05) PMNs in



Fig. 2. Conception rate per cycle (%) in persistent breeding-induced endometritis
mares in the non-treated cycle group (control e n ¼ 4/13) and platelet-rich plasma-
treated (pre-AI e n ¼ 9/13; and post-AI e n ¼ 8/13) cycle groups (treated). Columns
with different superscripts (a, b) represent statistically significant differences
(P < 0.05).

Fig. 3. Percentage of mares positive for endometritis via endometrial biopsies (an
average of �18 polymorphonuclear neutrophils per field at 400� magnification)
evaluated 24 h after artificial insemination (AI) in the control cycle group with no
intrauterine treatment group (n ¼ 9/13), pre-AI group that was treated with platelet-
rich plasma (PRP) 24 h before AI (n ¼ 2/13), and post-AI group that was treated with
PRP 4 h after AI (n ¼ 3/13). Columns with different superscript (a, b) represent sta-
tistically significant differences (P < 0.05).
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cytology (Fig. 1) and inflammatory score (Table 2).
Conception rate did not differ (P > 0.05) between groups (C:

31%; pre-AI: 69%; post-AI: 58%). However when the treatment was
considered a dependent variable, mares with PMIE exhibited a
significantly higher (P < 0.05) conception rate after intrauterine
PRP infusion compared with the control cycle (Fig. 2).

3.1. Biopsy

A diffuse PMN infiltration into the luminal epithelium and
stratum compactum was observed in all samples. The mean num-
ber of PMNs did not differ in the stratum compactum between
control group and post-AI group, but the pre-AI group demontrated
a statistical trend (P ¼ 0.063) showing a reduction of these cells
(Table 3). However, mares classified as positive for endometritis
were fewer (P < 0.05) in both the treated groups when compared to
control group (Fig. 3). PMNs in the stratum spongiosum was also
significantly (P < 0.05) higher in the control cycle than in the
treated cycles. Lymphocytes concentration did not differ (P > 0.05)
in endometrial biopsies at any cycle (Table 3). Representative im-
ages of the biopsies are shown in Fig. 4.

3.2. Cox-2 immunhistochemistry

Negative staining for COX-2 was observed in all groups before
AI. However, more positive COX-2 cells were observed (P < 0.05) in
the control group compared to both treated groups (Table 4). Fig. 5
shows representative images of the COX-2 immunohistochemistry
results for each treatment group.

4. Discussion

The average concentration of platelets in the PRP was greater
Table 3
Leucocyte number (X in 5 power fields) in the biopsies without pharmacological interfer
(post-AI) artificial insemination.

Cycle PMNs

Stratum compactum Stratum spongiosum

Control 22.3 ± 6.1c 4.20 ± 1.45a

Pre-AI 8.9 ± 2.4d 0.97 ± 0.84b

Post-AI 9.7 ± 2.6cd 1.06 ± 0.67b

Columns with different superscript (a, b) represent statistically significant differences
neutrophils.
than the minimum concentration (300,000 platelets/mL) recom-
mended by Anitua et al. [41], which also contained 2.6 times more
platelets than in the blood [42]. Furthermore, platelet concentra-
tions used in our study was also greater than that used by Reghini
et al. [8], but the mares were still successful treated for uterine
inflammation. Additionally, our PRP intrauterine infusion protocol
was practical and required less blood volume than the previously
described protocols [8].

Furthermore, Metcalf et al. [43] and Reghini et al. [8] observed a
reduction in intrauterine fluid accumulation in barren mares and
mares with chronic degenerative endometritis (CDE), respectively,
using intra-uterine PRP treatment. However, in the current study,
no statistically significant differences were found for this parameter
after PRP treatment. This discrepancy may be due to variability
between mares and a higher standard deviation among the results.
Some studies [14,37] using immunomodulatory products have also
shown similar results where inflammatory markers were modu-
lated without any changes in intrauterine fluid, which may be
caused by failures in myometrial contractility or cervical relaxation
[44e46].

In our study, both PRP treatments successfully reduced the
number of PMNs 24 h after AI regardless of whether the inflam-
matory reaction was already triggered (post-AI) or not (pre-AI).
Likewise, the number of mares that were classified as susceptible to
endometritis decreased significantly when PRP was used. During
the inflammatory process, the PRP releases growth factors that
were stored in the a-granules of the platelets [47,48]. Some of the
growth factors that are released after activation in inflamed tissue
include TGF-b, IGF-I, PDGFs, FGFs, EGFs, and VEGFs. All these factors
are important for tissue repair due to their mitogenic, anti-
inflammatory, chemotactic, and neovascular effects [1e4]. The
ence (control), or treated with platelet-rich plasma 24 h before (pre-AI) or 4 h after

Lymphocytes

Stratum compactum Stratum spongiosum

30.61 ± 6.61 14.96 ± 3.5
30.36 ± 5.90 15.13 ± 4.21
31.15 ± 5.41 14.89 ± 4.50

(P < 0.05) and (c, d) are statistical trends (P ¼ 0.063). PMNs, polymorphonuclear



Fig. 4. Representative images of H&E-stained biopsies showing the inflammatory cell
infiltration 24 h after artificial insemination in the control cycle group (a); pre-AI
treated group (b), and post-AI treated group (c). Arrows indicate neutrophils.

Table 4
Median scores for COX-2 immunohistochemical labeling in biopsy samples from
mares 24 h after insemination, and number of mares in each score, without phar-
macological interference (control), or treated with platelet-rich plasma 24 h before
(pre-AI) or 4 h after (post-AI) artificial insemination.

Treatment Score Number of mares (%)

Mild Moderate Severe TOTAL

Control 3 ± 0,48a 0 4 (30.8%) 9 (69.2%) 13 (100%)
Pre-AI 2 ± 0,37b 4 (15.4%) 9 (84.6%) 0 13 (100%)
Post-AI 2 ± 0,68b 4 (30.8%) 5 (53.8%) 4 (15.4%) 13 (100%)

Columns with different superscript (a, b, c) represent statistically significant dif-
ferences (P < 0.05).

Fig. 5. Representative images of COX-2 immunohistochemical labeling in mares 24 h
after artificial insemination in the (a) control group and (b) the treated group.
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capacity of PRP to decrease PMNs numbers as observed in the
endometrial exfoliative cytology was shown by Reghini et al. [8] by
applying activated PRP in the uterus of mares with CDE after
breeding.

We also observed in the biopsies of stratum compactum that the
pre-treatment with PRP was more effective in reducing PMN
infiltration after AI than the post-AI treatment. The inflammatory
reaction was already triggered [49] as suggested by the expression
of the pro-inflammatory cytokines [14,15,19e25] when PRP was
used 4 h post-AI. That is probably why PRP use before AI had better
effects modulating uterine inflammation. Dexamethasone also
reduced the amount of inflammatory markers when used before
breeding in mares susceptible to endometritis [13], but no changes
in the fertility rate [50] or inflammatory markers [51] were
observed when this therapy was used after breeding.
The PRP acts in the inflammation process by inhibiting NF-kB

[29,30], a key valve of the inflammatory process [30,52,53]. In
addition, PRP increased lipoxin A4 and other chemokines that re-
duces the attraction of PMNs to the inflamed tissue [5,6]. These
effects resutls in downregulation of cytokines, such as TNF-a and
IL-1, and COX-2 expression in vitro [4,54e56], and also reduced
endometrial expression of IL-1b, IL-6, and IL-8 in susceptible mares
in vivo [7].

Additionally, in the present study, an intense expression of COX-
2 in the endometrium of susceptible mares was observed in the
control group; however, after PRP treatment, a lower expression of
COX-2 was observed in the endometrium of these mares. COX-2
expression as well as others pro-inflammatory cytokines are
regulated by NF-kB signaling pathway [52,53,57], and plays an
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important role in the synthesis of prostaglandins (PGF2a) from
arachidonic acid, the latter is released by damaged tissues [58].
COX-2 also modulates the endometrium PGF2a expression and is
correlated with luteolysis during late dioestrus [58]. In situations
where endometrial inflammation is exacerbated, an increase in
PGF2a synthesis may cause premature luteolysis and embryonic
loss [59]. Furthermore, studies that applied exogenous PGF2a
during the periovulatory and early postovulatory period showed a
negative effect on luteal function, which also resulted in decreased
levels of progesterone [60] and a decreased pregnancy rate [61] in
mares.

Despite the observation that PRP was able to reduce COX-2
expression in the endometrium of susceptible mares treated both
prior or after AI, the group that was treated post-AI did not show
any decreases in the influx of PMNs to the endometrium. Vil�es et al.
[38] also showed similar results in jennies inseminated with frozen
semen and seminal plasma, where a reduction in COX-2 expression
also was not observed with a decrease in PMNs migration to the
endometrium. Additionally, has been reported increase in jenny
fertility after associating seminal plasma to post-thawed semen
[62]. This may be due to that neutrophils are already present in the
uterine lumen 30 min after insemination [63]; thus, PRP works by
inhibiting NF-kB [29,30] and decreasing inflammation [52,53,57]
without causing a sudden reduction in the concentration of neu-
trophils already present.

Decreased inflammatory response observed in PRP treated
mares may helped increase fertility in this groups. In this study, the
conception rates of 31% and 64% were found for PMIE mares in the
control and treated groups, respectively. This demonstrates a sig-
nificant increase in the conception rates of susceptible mares
treated with intrauterine PRP infusion, even though the treated
groups were combined in spite of large numerical pregnancy dif-
ferences among the control and treated groups. Metcalf et al. [43]
also observed a similar increase in fertility rates of barren mares
after PRP treatment before AI. Others studies using immunomod-
ulatory therapies, such as glucocorticoids [13,27,28], mycobacte-
rium cell wall extract [14], and Propionibacterium acnes [64] also
showed an increase in fertility rates among susceptible mares, and
was also associated with at downregulation of the inflammatory
response, supporting our results. One advantage of the PRP treat-
ment is that it is safer, lower cost, and causes no side effects when
compared with other immunomodulatory therapies.

In conclusion, both proposed treatments with PRP were able to
reduce the uterine inflammatory process in PMIE mares after
breeding. Similar responses were observed between treated
groups, including an increase in conception rate of these animals.
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