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SOPO1

Effectiveness of treatment of infertile women with
activated cellular immunity

Andrea Kestlerova ', Jind¥ich Madar 2, Ladislav Krofta ’,
Jaroslav Feyereisl '

! Institute for Mother and Child Care, Department of Gynecology
and Obstetrics 3FM CU and IMCHC, Prague, Czech Republic

2 AREPIM s.r.0., Ambulance of Reproductive Immunology,
Prague, Czech Republic

OBJECTIVE: The starting materials for this communication were
obtained from a study that took place between 2004 and 2011 in
partner couples treated at the Department of Reproductive Immu-
nology of the Institute for Mother and Child Care (Prague).

Only couples (n = 338) were included in the group, where the
MIF test for specific cellular immunity was positive at the first
examination in the woman and the MAR test for the presence of
autoantibodies against sperm was negative in the male partner. 303
women had infertility and 35 had repeated abortions.

METHODS: Specific cellular immunity was measured by the
agarose leukocyte migration inhibition assay (MIF assay) using
partner sperm antigens, a mixed sample of donor sperm and
trophoblast cells. The results were statistically evaluated by tests:
Shapiro-Wilkov, ANOVA, Kruskal-Wallis and Dwass-Steel-Critchlow-
Fligner post hoc test. Tests are evaluated at the 5% significance level.

RESULTS: All 338 women underwent standard immunological
treatment (cure of any gynecological inflammation, temporary
restriction of contact with ejaculate and administration of immuno-
modulating treatment with low doses of corticoids). According to the
degree of treatment success, the patients were divided into four
groups: delivery of a viable fetus within two years of the initial
immunological examination (A); childbirth within 2 — 3 years (B);
within 3 — 4 years (C); childbirth did not occur within four years (D).
208 patients (61.5%) became pregnant and subsequently gave birth
successfully within two years of the initial examination (group A).
Within 4 years from the initial examination, 264 probands gave birth
to a viable fetus (78.1%; groups A + B + C). For group D (74
women, i.e. 21.9%), it seems clear that persistence of MIF test
positivity even during follow-up examinations can to some extent be
a predictor of reproductive failure of the test subjects. Overall, the
immune response to treatment in women was, as expected, highly
individual, although no significant difference in values was found
between the groups during the initial examination.

0165-0378/

CONCLUSIONS: From the results of the study, it can be con-
cluded that the selected diagnosis was adequate and the applied
treatment highly effective, as a relatively high proportion of couples
who experienced reproductive success after the treatment was found.

KEYWORDS: Infertility, cellular immunity, MIF assay, MAR test
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Fetal allogenicity enhances the immune response
involved in postpartum tissue healing

Susanne Weil3, Maurice Kappelmeyer, Antonia Waldmann,
Lilja Hardardottir, Victoria Bazzano, Angela Koninger,
Maria Emilia Solano

University of Regensburg, Gynecology and Obstetrics
Department, Regensburg, Germany

OBJECTIVE: In the postpartum, the endometrium, damaged at
the implantation site, and the stretched myometrium virtually
recover the former structure. Failures in tissue healing processes, e.
g. after caesarean section may result in the formation of uterine
scars, with significant consequences for female health. Here, we
aimed to investigate immune responses upon labour and delivery
and their relation to fetal allogenicity.

METHODS: Multiplex RNA analysis was used to investigate
myometrial biopsies of women at term delivery. Uterine tissues
were collected from virgin and postpartum C57/BL6 female mice
mated either to Balb/c or C57/BL6-males to generate allogenic and
syngenic pregnancies, respectively. Mouse uteri were investigated
employing flow cytometry, histology, immunohistochemistry, and
confocal microscopy.

RESULTS: Multiplex RNA analyses revealed that in women,
labour upregulated myometrial alarmins, chemokines and cytokines,
not only inflammatory but also involved in tissue healing, such as
IL10, TGFB3 and AREG. This coincided with increased macrophage
infiltration in the connective tissue. In mice, macrophage infiltration
was more pronounced and persistent in postpartum myometrium
and endometrium from allogenic than from syngenic pregnancies.
Particularly in allogenic postpartum, macrophages co-expressed the
mannose receptor CD206 associated with tissue remodelling in the
myometrium but not in the endometrium. Flow cytometry further
revealed that while the relative abundance of macrophages
decreased rapidly in postpartum, dendritic and T cells continue to
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increase. Among them, CD8 + T cells, including those with a CD122
+ PD1+ or Ly49+ regulatory phenotype increased gradually in
days 2 and 4 postpartum. CD8+ T cells were localised surrounding
the clot formed at the former implantation site. Compared to
syngenic pregnancies, significantly higher CD8+ T cell counts were
detected in the postpartum from allogenic pregnancies

CONCLUSIONS: In healthy postpartum, immune cells may sup-
port tissue changes required for extensive uterus remodeling.
Whether increased uterine CD8+ T cell seeding upon allogenic
pregnancy favors or hinders tissue healing is still under
investigation.

KEYWORDS: postpartum tissue healing, uterine CD8+ T cells,
uterine scars, pregnancy alloantigens
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Decidual macrophage efferocytosis of trophoblasts in
full term human placenta

Kylie Belchamber !, Jennifer Tamblyn >

! University of Manchester, Centre for Maternal and Fetal
Health, Manchester, United Kingdom

2 University of Birmingham, Institute of Metabolism and Systems
Research, Birmingham, United Kingdom

OBJECTIVE: High turnover of apoptotic trophoblasts in the growing
placenta require removal in order to drive tolerance at the maternofoe-
tal interface. Decidual macrophages (DM) are thought to be key in
removal of these cells, in a process called efferocytosis, which drives
macrophages into an anti-inflammatory, tolerogenic phenotype impor-
tant to maintenance of a healthy pregnancy. However, evidence of this
process is lacking from the literature. This process may be of increased
importance in preeclampsia, where higher numbers of apoptotic
trophoblasts are seen. This study investigated decidual macrophage
efferocytosis of trophoblasts in healthy full term, human placenta.

METHODS: Full term uncomplicated placentas (N=6-9) were
collected by caesarean section. Decidua basalis macrophages (DBM)
and Decidua parietalis macrophages (DPM) were isolated and under-
went phenotyping by flow cytometry. DM were co-cultured with
apoptotic BeWo trophoblast cell line for 90 minutes, and efferocytosis
measured by flow cytometry. Co-currently, phagocytosis of fluores-
cently labelled Streptococcus agalactiae was measured by flow cyto-
metry. Inflammatory cytokine release was measured by ELISA.

RESULTS: Compared to DBM, DPM expressed significantly
increased levels of CD68 (p<0.05), CD80 (p<0.05) and CD206
(p<0.05), indicating a more pro-inflammatory phenotype. Efferocy-
tosis by DBM was significantly increased compared to DPM (MFI
2346+ 755 vs. 565457, p<0.05). Phagocytosis was not signifi-
cantly different (35+ 8% vs. 27 +7%, p>0.05). Efferocytosis inhib-
ited CXCL-8 release (p<0.05) by both DM+ subsets, whereas
phagocytosis elevated IL-6 (p<0.05) and TNFa release (p <0.05).

CONCLUSIONS: Our study is the first to demonstrate efferocytic
function of DM which differs based on region. Anti-inflammatory
DBM are capable of high efferocytosis, important for maintaining
tolerance at the maternofoetal interface. DPM appear more pro-
inflammatory, which may prime them to respond to infection.
Further analysis of DM function in healthy pregnancy, and in
pregnancy complications are vital to aid our understanding of the
pathogenesis of these conditions.

KEYWORDS: Macrophage, efferocytosis, decidua, placenta

https://doi.org/10.1016/j.jri.2025.104556

Journal of Reproductive Immunology Xx (XXXX) XXX—XXX

SOP04

Characterization of maternal microchimeric cells in
umbilical cord blood by HLA-targeted spectral flow
cytometric cell sorting

Rachel C. Quilang ', Carin van der Keur ', Emiel Slaats?,
Jacqueline D.H. Anholts ', Jos J. M Drabbels ',
Michael Eikmans *

! Leiden University Medical Center, Department of Immunology,
Leiden, Netherlands

2 Medical University of Graz, Gottfried Schatz Research Center,
Division of Cell Biology, Histology and Embryology, Graz,
Austria

OBJECTIVE: Maternal microchimerism is the transmission of
small quantities of maternal cells to the fetus. It has been found that
maternal microchimeric cells can home to fetal lymph nodes where
they exert influence on the fetal immune system. This can lead to the
development of CD4 + CD25 high FoxP3+ Tregs that suppress fetal
anti-maternal immunity and persist at least until early adulthood.
However, due to the low frequency of maternal microchimeric cells
in cord blood it can be challenging to identify and isolate enough
cells for further functional analysis.

The objective of this study was to identify cord blood samples
that contain maternal DNA by droplet digital PCR (ddPCR) that
would be eligible for maternal cell sorting by targeting unique HLA
antigens using human monoclonal HLA antibodies. This will allow
for these cells to be grown in vitro, allowing for cell expansion and
characterization of maternal cell subtypes.

METHODS: Thirty-five fetal cord blood and maternal peripheral
blood mononuclear cell dyad samples were obtained from Sanquin
Amsterdam. DNA was extracted, and droplet digital polymerase
chain reaction used to identify cord blood samples containing
maternal microchimeric DNA by selecting for differences in the
expression of a panel of 8 different polymorphisms between mater-
nal and fetal samples. Cord blood with two or more informative
mismatches were considered to have maternal DNA and eligible for
cell sorting as these samples were more likely to contain maternal
microchimeric cells.

Before using the cord bloods that were eligible for maternal
microchimerism cell sorting, artificial mixtures of maternal periph-
eral blood mononuclear cells (PBMC) were spiked into a bulk
background of fetal cord blood in ratios of 50%, 10%, 1%, and
0.1%. This was first performed to optimize antibody titrations and
determine anti-HLA cross-reactivity among the different HLA com-
binations of the actual maternal and fetal samples. Once determined,
maternal and fetal samples were HLA typed, and matched to a
human monoclonal anti-HLA antibody unique to that sample. Using
a 11-colour antibody panel for spectral flow cytometer sorting,
maternal cells were sorted from fetal cord blood by targeting the
unique HLA antibody and the composition of sorted cells character-
ized. With a focus on CD3 + T cells, these were sorted into a 96-well
plate and cultured in vitro for further expansion and characterization
of subtype. Purity of separated cells was determined by HLA-allele
specific real-time quantitative PCR assays.

RESULTS: Of the 35 dyads that were analyzed by ddPCR, 12 cord
blood samples had two or more informative mismatches and contained
enough cells for cell sorting. However, based on the HLA typing of
mother and child dyads, only 6/12 cord blood samples were eligible for
cell sorting as their anti-HLA antibodies were less likely to cross react.
In the artificial mixtures of maternal PBMC and fetal cord blood
combinations, the unique HLA antibodies were detected at the levels
in which they were spiked (50%, 10%, 1%, and 0.1%).
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CONCLUSIONS: Using both ddPCR and flow cytometric cell
sorting, this methodology enables reliable detection of maternal
microchimeric cells in fetal cord blood. Sorted cells expanded in
vitro enables the characterization of cellular subtypes which may
play a role in influencing the fetal/neonatal immune system.

KEYWORDS: maternal microchimerism, umbilical cord blood,
monoclonal HLA antibodies, spectral flow cytometry sorting, T cells
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OBJECTIVE: Healthy pregnancy requires local tolerogenic
immune mechanisms. Pregnancies after oocyte donation (OD) are
related to more fetal-maternal HLA mismatching and to elevated risk
of pre-eclampsia. We hypothesize that in OD pregnancies with high
HLA dissimilarity the immune response at the fetal-maternal inter-
face (decidua basalis) is divergent to maintain a healthy state.

METHODS: Fetal-maternal HLA genotypes were determined by
high-resolution typing. Decidua basalis regions were subjected to
multispectral imaging for study of spatial immune cell orientation, to
gene expression analysis, and to pathologic assessment. Maternal
HLA antibodies were assessed by Luminex. Maternal NK cell receptor
(KIR) typing was performed by qPCR.

RESULTS: Myeloid cells represented 65% of the immune cell
population at the decidua, and encompassed twelve phenotypi-
cally distinct subclusters. Healthy pregnancies with extreme fetal-
maternal HLA mismatching (fully-allogeneic group) displayed a
higher frequency of CD163+HLA-DR+ myeloid cells in the
microenvironment of CD4+ T cells compared to both healthy
pregnancies with moderate fetal-maternal HLA mismatches (semi-
allogeneic group) and to pregnancies with pre-eclampsia
(p<0.05). The fully-allogeneic-OD-healthy group also showed a
high frequency of FoxP3 + CD4 + regulatory T cells (Tregs) in the
vicinity of other CD4 + T cells, which was reflected by a decidual
gene signature of Treg reinforcement and decreased inflammatory
chemokine expression. In contrast, decidua during pre-eclampsia
was characterized by enhanced chemokine expression and a
dysbalance in oxidative stress related genes. Interestingly, preg-
nancy outcome was not related to pathologic alterations of the
decidua, maternal anti-fetus-HLA antibody status, and fetal HLA-
C/maternal KIR haplotype combinations.

CONCLUSIONS: This study shows the prominent frequency and
phenotypic diversity of decidual myeloid cells in OD pregnancies. By
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interacting with T cells, decidual myeloid cells might exert immune
regulatory effects to compensate for the high fetal-maternal HLA
mismatch load in OD pregnancies.

KEYWORDS: oocyte donation, pre-eclampsia, decidua, HLA,
myeloid cells
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Regulatory CD8+ T cells are modulated in preeclampsia
pregnancies
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OBJECTIVE: Preeclampsia is a multi-organ pregnancy disorder
associated to a deregulation in angiogenic factors. Based on evidence
that CD8 + T cells, despite their cytolytic potential, are intrinsically
involved in utero-placental vascularization, this study aims to
investigate their functional role in pregnancy. Specifically, we seek
to determine if CD8+ T cells are affected in preeclampsia or
associated to impaired immune regulation, defective spiral artery
remodeling or vascular dysfunction. In particular, given the high
incidence of preeclampsia in overweight women, we compared the
experimental outcomes in control and preeclampsia women with
normal and high Body Mass Index (BMI).

METHODS: We investigated decidua from normal (<25) and
high (=25) BMI women at term suffering or not from late onset
preeclampsia, as well as from pregnant wildtype, and double-
transgenic human sFLT1 (Soluble Fms-like tyrosine kinase-1)/rtTA
(reverse tetracycline-controlled trans-activator) mice that received
vehicle (controls) or 2 mg/mL doxycycline in drinking water on
gestation days (GD)10.5-14.5 to trigger sFLT1 expression and pre-
eclampsia-like symptoms. Immune features were analyzed by immu-
nohistochemistry and/ or flow cytometry. Real time qPCR and
confocal microscopy were applied to evaluate expression of relevant
integrin ligands, cytokines, chemokines and hypoxia factors in both
mouse and human decidua.

RESULTS: In human preeclampsia, decidual CD8 + T cell density
was significantly reduced both in women with normal and high BMI
compared to BMI-matched controls. In line with this, in GD14.5
mouse decidua, immunohistochemistry analysis revealed a reduction
in leukocytes, macrophages, and CD8+ T cells in preeclampsia-like
mice. Flow cytometry analyses further revealed that regulatory
subtypes of uterine CD8 + T cells, characterized by CD122 positivity
and co-expression of PD1 (Programmed cell death protein 1) or
Ly49, were enriched in controls but decreased in the decidua of
preeclampsia-like mice. Despite the reduced CD8+ T cells in the
decidua, qPCR analysis showed a significant upregulation of
PECAM1 (Platelet And Endothelial Cell Adhesion Molecule 1), and
migration molecules, such as Vascular Cell Adhesion Protein 1, and
C-X-C motif chemokine ligand (CXCL) 10 in the decidua of normal
BMI preeclampsia cases. Overweight women presented also signs of
endothelial activation at the decidua, which was strikingly higher in
controls than in women with preeclampsia. Notably, the Hypoxia-


https://doi.org/10.1016/j.jri.2025.104557
https://doi.org/10.1016/j.jri.2025.104558

ESRI 2025 abstracts

inducible factor 1-alpha (HIF1A) increased in normal BMI pree-
clampsia, whereas in high BMI individuals, HIF1A levels remain
elevated in both the control and preeclampsia groups.

CONCLUSIONS: Our findings of a significant reduction of CD8 +
T cells in the decidua of preeclampsia women may be linked to
impaired uterine spiral artery remodeling. We propose that this
hinders vascular permeability and consequently CD8 + T cell migra-
tion, ultimately affecting uterine angiogenesis in preeclampsia with
normal BMI. Notably, these observations were closely mirrored by
the preeclampsia mouse model in terms of CD8+ T cell dynamics,
hypoxia, and CXCL10 modulation. In preeclampsia with high BMI,
endothelial dysfunction, deregulated chemokine expression, and
altered vascular permeability may collectively contribute to reduced
CD8+ T cell infiltration. Further investigations are ongoing to
further elucidate differencing vascular features in preeclampsia
women with high and normal BMIL.

KEYWORDS: CD8+ T cell, Preeclampsia, Spiral Artery Remodel-
ing, Endothelial Dysfunction
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Membrane-bound mitochondrial DNA: a potential
senescence signal in placenta tissue

Alin Mishel Hernédndez Bustos, Diana Maria Morales Prieto,
Udo R. Markert, José Martin Murrieta Coxca

Jena Hospital University, Obstetrics Department, Jena, Germany

OBJECTIVE: The mitochondrial function tends to decline with
age in mammals leading to mitochondrial dysfunction. Stress signals
and defective mitochondrial function generate increased production
of reactive oxygen species (ROS), which in turn causes further
mitochondrial deterioration and global cellular damage. However,
dysfunctional mitochondria can contribute to cell aging indepen-
dently of ROS. This could happen through several mechanisms, for
example, by releasing mitochondrial DNA (mtDNA) to the extra-
cellular milieu encapsulated in vesicular structures, which is defined
as membrane-bound mtDNA. In this study, we characterize the
mitochondrial DNA content in stress-derived extracellular vesicles
(EVs) released by trophoblast cells and its potential role on senes-
cence expansion.

METHODS: BeWo cells were cultured in F12K supplemented with
10% FBS and 1% penicillin/streptomycin in presence or absence of
forskolin (50 nM) and 5nM H202. Cytotrophoblast cells (CTBs)
from term placenta were isolated and cultivated in DMEM supple-
mented with 20% FBS exosome-depleted and 1% penicillin/strepto-
mycin. Supernatants were collected and EVs were isolated by
ultracentrifugation. The size and concentration distribution of EVs
was measured by nanotracking analysis. EVs were visualized by
transmission electron microscopy (TEM). Total DNA was isolated
from EVs and the presence of mtDNA genes was assessed by qPCR.

RESULTS: The induction of stress by H202 increased the amount
of EV released by BeWo cells and CTBs. Stress-derived EVs contained
higher amounts of total DNA. mtDNA genes including CO2, ND2,
ND4, CYB, ATP8, RND2 were detected in EVs isolated from BeWo
cells and CTBs. We found higher levels of CO2, CYB, RND2 and ND4
in stress-derived EVs but no difference in EV release and mtDNA
content from BeWo cells treated with forskolin.

CONCLUSIONS: Stressed trophoblasts (CTBs but not syncitialized
cells) release large quantities of EVs enriched in mtDNA, potentially
serving as a signal of mitochondrial damage propagating stress to
healthy cells and contributing to stress amplification. This might
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drive senescence within the placenta. Our research will continue
with a comprehensive analysis of mtDNA within EVs and its possible
effect in the activation of the TLR9/NF-k(/cGAS axis and the
expression of cytokines (IL-6, IL-1(3, TNF and IFN) related to the
senescence-associated secretory phenotype.

KEYWORDS: mitochondria DNA, placenta, trophoblast, extra-
cellular vesicles, aging.
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phenotype and function in subsequent pregnancies
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OBJECTIVE: Empirical and clinical observations highlight that
second or later pregnancies in a woman’s life are less prone to
complications — if the first pregnancy was medically uneventful — but
the underlying mechanisms of gestational immune memory remain
poorly understood. We could recently demonstrate the functional
role of CD4 regulatory T (Treg) cells in improving maternal immune
adaption and reproductive outcome in subsequent pregnancy in
mice. Given the importance of the cross talk between dendritic cells
(DCs) and CD4 Treg cells, we explored the contributing role of DCs
on gestational memory.

METHODS: Therefore, we used an allogenic mouse mating
models to assess phenotype and function of uterine DCs in first
and second pregnancies. Further, we used the “depletion of regula-
tory T cell" (DEREG) mouse model and injected diphtheria toxin
(DT) during the inter-pregnancy interval to deplete CD4 memory
Treg cells in order to assess the impact of the DC — CD4 Treg
interaction on subsequent pregnancy success.

RESULTS: Our results show equal frequencies of CD11+ DCs
before and on various gestational days during first and second
pregnancy, respectively. Further, DCs were characterized by a more
tolerogenic phenotype mirrored by reduced expression of the co-
stimulatory molecules CD80/86 in subsequent pregnancies. Func-
tionally, we observed a higher IL-10 expression before and during
second pregnancies. These changes are not hormone-driven since
maternal serum progesterone levels remain equal between first and
second pregnancy. The depletion of CD4 memory Treg cells abol-
ished the improved reproductive outcome seen in second pregnancy
despite a similar DC phenotype in second pregnancy of control mice
and mice treated with DT.

CONCLUSIONS: In conclusion, albeit a more tolerogenic pheno-
type and function of uterine DCs on subsequent pregnancies and the
particular significance of the Progesterone-DC-Treg triangle in first
pregnancy, the impact of DCs on gestational immune memory and
reproductive outcome in second pregnancy might be limited. How-
ever, further research will be necessary to further elucidate the DC —
CD4 Treg cross talk in subsequent pregnancies and clarify their
accountability for improved maternal immune adaptation.

KEYWORDS: Dendritic cells, CD4 regulatory T (Treg) cells,
gestational immune memory, subsequent

https://doi.org/10.1016/j.jri.2025.104561


https://doi.org/10.1016/j.jri.2025.104559
https://doi.org/10.1016/j.jri.2025.104560
https://doi.org/10.1016/j.jri.2025.104561

ESRI 2025 abstracts

SOP09

Intravenous immunoglobulin or intravenous lipid
emulsion therapy in patients with elevated NK
cytotoxicity improves LBR but in different ways
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OBJECTIVE: Many studies have demonstrated the negative
impact of high rates of NK cytotoxicity (NKc) on reproductive
outcomes, as well as the beneficial effects of intravenous immuno-
globulin or intravenous lipid emulsion, specifically in these patients.

METHODS: NKc was measured in PBMCs against K562 by flow
cytometry. For retrospective analysis, 2317 cycles of ET were selected
and divided into 4 groups according to NKc levels and treatment:
normal (nNKc, n=587), elevated (eNKc, n=615), eNKc with Ivig
treatment (n=231), and eNKc with IL treatment (n=180). Patients
were <36 years old, negative for anticardiolipin antibodies, and did
not have insufficient endometrium, thrombotic disorders, uterine
abnormalities, or obesity. Patients aged 36-39 years (n=371) and 39-
42 years (n=280) were analyzed separately using a similar approach.

RESULTS: Patients with eNKc, in addition to having reduced
clinical pregnancy rates (CPR) 26.99%, had increased levels of
pregnancy failures (PF) 36.7% and a preterm birth rate (PBR)
13.3%, compared to nNKc patients (34.07%, 21.5%, and 3.26%,
respectively). As a result, patients with eNKc had a reduced live birth
rate (LBR) 17.0%, compared to nNKc patients (26.15%, OR 1.720,
p<0.0001).

Both IvIig and IL treatment resulted in increased CPR (44.15%
and 39.44%) and LBR (32.03% and 32.22%) compared to patients
with eNKc without treatment. IvIg treatment increased CPR even
compared to patients with nNKc. However, the pregnancy failure
rate (PFR) in IvIig-treated patients was not significantly reduced
compared to non-treated patients with eNKc. In contrast, IL-treated
patients had significantly decreased PFR compared to patients with
eNKc without treatment. As a result, both treatments (IvIg and IL)
led to an LBR similar to that of nNKc. Both therapies (Ivlig and IL) did
not affect the PBR, which remained relatively high (14.86% and
13.79%, respectively). However, the frequency of antenatal or
prenatal fetal death was the same in all groups.

In patients aged 36-39y.o. the results were quite similar,
although the PFR in all groups was already significantly higher.
However, in patients aged 39-42 years, the negative impact of eNKc
was no longer significant, as high PFR and low LBR were also found
in patients with nNKc. Nevertheless, even in this group, IvIg therapy
led to higher LBR rates compared to eNKc without therapy.

CONCLUSIONS: Our findings highlight the negative impact of
high levels of NK cytotoxicity on all stages of the reproductive
process. Treatment with IvIig and IL in this group significantly
improves LBR. It seems that the strength of Ivlg is based on a strong
increase in the CPR even compared with nNKc patients, whereas IL’s
effectiveness is more based on a significantly reduced PF rate. It also
appears that the efficacy of IvIg is not limited to the group of patients
with eNKc. Combining IvIg and IL treatments may enhance the
results in patients with elevated NK activity.

KEYWORDS: NK cytotoxicity; IVF failures; recurrent pregnancy
failures; Preterm birth; intravenous immunoglobulin; intravenous
lipid emulsion
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OBJECTIVE: A successful pregnancy requires dynamic immuno-
logical adaptations to support proper implantation and placental
development. The complement system plays a crucial role in these
processes, contributing not only to immune homeostasis but also to
tissue remodeling and trophoblast invasion. Indeed, several comple-
ment factors exert functions beyond their traditional role in the
complement cascade. For example, C1q has been shown to promote
extravillous trophoblast (EVT) invasion of the decidua during spiral
artery remodeling.

However, tight regulation of complement activity at the mater-
nal-fetal interface is essential, as excessive activation can lead to
trophoblast damage and increased permeability of the feto-maternal
barrier. Dysregulated complement activation has been implicated in
pregnancy complications such as preeclampsia (PE), recurrent
spontaneous miscarriage, and intrauterine growth restriction
(IUGR).

Recent advances in in-vitro models have led to the development
of 3D trophoblast organoids derived from first-trimester placentas,
which offer a more physiologically relevant system for studying
trophoblast function and complement regulation compared to pre-
vious models.

This study aimed to identify differences in the expression of
complement-related factors between preeclamptic and healthy pla-
centas. Furthermore, we sought to evaluate whether trophoblast
organoids can serve as a reliable in vitro model to recapitulate
complement dysregulation associated with PE, providing a valuable
tool for investigating disease mechanisms and identifying potential
therapeutic targets.

METHODS: We analysed publicly available sigle-cell RNA
sequencing data (scRNAseq) of PE and health at term placentas, in
particular the datasets reported by Admati, Skarbianskis, et al. 2023
and validated our results through immunofluorescence (IF) staining
on formalin-fixed, paraffin-embedded placental sections. Tropho-
blast organoids (TOrg) were derived from first-trimester placentas
obtained by voluntary terminations of pregnancy at IRCCS Burlo
Garofolo (Trieste, Italy).

RESULTS: scRNAseq analysis revealed differential expression of
several key complement regulators, including CD46, CD55, CD59,
CLU, C1QBP, and SERPING], across different trophoblast subpopu-
lations, with significant alterations observed in preeclamptic sam-
ples. To further explore the functional relevance of these findings,
we evaluated the expression of the identified genes at the protein
level in formalin-fixed, paraffin-embedded placental samples. Given
the potential involvement of these genes/proteins in trophoblast
function, we next investigated their expression in a 3D trophoblast
organoid model, which recapitulates key trophoblast subtypes found
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in early placentation. Our qPCR and IF results demonstrate that the
3D trophoblast model expresses all the identified complement
regulators at significant levels, supporting its use as a robust in vitro
system to study complement-mediated processes in placental devel-
opment and pathology.

As a preliminary assessment of the functional activity of these
complement receptors in trophoblast organoids, we focused on
C1QBP, previously identified as a key receptor for Clq in promoting
trophoblast invasion. To test this interaction, we stimulated orga-
noids with Clq and observed an increase in cytotrophoblast differ-
entiation into an invasive EVT phenotype, accompanied by
upregulation of invasion-associated markers analysed at gene expres-
sion level, including MMP2, HLA-G, ITGf1, TGFf, and IL-13. These
findings suggest that C1q-C1QBP signaling may actively contribute
to EVT differentiation and spiral artery remodeling, reinforcing the
potential of trophoblast organoids as a functional model for studying
complement-mediated processes in placental development and PE
pathogenesis.

CONCLUSIONS: In conclusion, our study highlights differential
expression of key complement regulators between PE and healthy
pregnancies at both the molecular and protein levels. Furthermore,
we demonstrated that trophoblast organoids serve as a suitable in
vitro model for studying these regulatory molecules, as they con-
sistently express all the investigated complement factors. Finally, we
confirmed in a more physiologically relevant system the non-
canonical role of Clq in the placenta, showing that it acts as a
stimulus for cytotrophoblast differentiation and promotes EVT inva-
sion into the decidua.

KEYWORDS: Complement system, Pre-eclampsia, placenta, tro-
phoblast organoid, Clq
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OBJECTIVE: Polycystic Ovary Syndrome (PCOS) is a common
endocrine disorder and a major cause of anovulatory infertility.
Although assisted reproductive technology (ART) improves ovula-
tion rates in PCOS patients, challenges like low implantation and
high miscarriage rates persist, with endometrial factors playing a
significant role. Recent studies show that the homeostasis of endo-
metrial stromal cell senescence is essential for both decidualization
and embryo implantation. However, the regulatory mechanisms of
decidual senescence and decidualization in PCOS remain poorly
understood.

METHODS: Clinical endometrial and decidual paraffin-
embedded specimens from PCOS patients and non-PCOS controls
were analyzed. Immunohistochemistry was employed to quantify
SIRT1 expression, decidualization markers, and senescence-related
proteins. In PCOS mouse model, 25-day-old C57BL/J mice were
treated with daily DHEA injections (6 mg/100 g body weight) to
induce decidualization. Uterine RNA expression of SIRT1, decidua-
lization-related molecules, and senescence markers was analyzed by
RT-qPCR. Wild-type and siRNA-pretreated mice underwent identical
DHEA treatments to assess the role of SIRT1 in decidualization. In
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vitro, hESCs were cultured in DMEM/F12, induced with MPA and 8-
Br-cAMP for decidualization, then treated with SIRT1 inhibitor EX-
527 or activator SRT-1720. mRNA levels of SIRT1, decidualization,
and senescence markers were assessed by RT-qPCR. The secretion of
senescence-associated cytokines (CXCL-8, IL-6, and IL-13) were
quantified by ELISA. Immunofluorescence was performed to analyze
morphological changes during decidualization. For acetylation stu-
dies, hESCs were treated with EX-527 after induction, and LC-MS/
MS was used to identify differentially expressed acetylated proteins.
Western blotting was performed to validate acetylation changes at
histone H4 at Lys5 and Lys77.

RESULTS: Immunohistochemical analysis showed a significant
reduction in SIRT1 expression in the endometrial and decidual
tissues of women with PCOS, along with decreased MMP9 expression
and elevated P21 levels. In the DHEA-induced PCOS mouse model,
SIRT1 expression was similarly reduced in uterine tissues. Addition-
ally, RNA expression of decidualization-related genes (prl, igfbp1,
prl8a2, mmp9) was decreased, while senescence-related genes
(foxol, p21, p53) were upregulated, and Ki67 expression was
reduced. In si-RNA mediated SIRT1 knockdown mice, expression of
decidualization genes (prl, igfbpl, bmp2, mmp9, hoxal0) was
reduced, while senescence genes (gbl, p21) were increased, and
Ki67 expression remained low. In vitro, decidualization of hESCs
increased SIRT1 expression. SIRT1 inhibition with EX-527 decreased
decidualization gene expression and increased senescence gene
levels, with elevated secretion of senescence-associated cytokines
(IL-8, IL-1f3). Conversely, SIRT1 activation with SRT-1720 enhanced
decidualization gene expression, reduced senescence gene expres-
sion, and lowered cytokine secretion. Western blotting revealed a
decrease in acetylation of histone H4 Lys5 following decidualization.

CONCLUSIONS: SIRT1 may participate in the processes of
decidual senescence and decidualization in patients with PCOS
through deacetylation modification. This study proposes a potential
mechanism, elucidating the novel molecular pathways by which
SIRT1 regulates decidual senescence and decidualization via deace-
tylation. It further explores the epigenetic regulatory mechanisms
underlying decidual senescence and decidualization, as well as the
impact of the abnormal endocrine environment in PCOS on endo-
metrial function. The findings provide substantial scientific evidence
for evaluating SIRT1 and its interacting molecules as potential new
targets to improve pregnancy outcomes in PCOS patients.

KEYWORDS: SIRT1; Decidualization; Senescence;
Deacetylation
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OBJECTIVE: Human Clq is a multifaceted complement protein
involved in the complement classical pathway activation, immuno-
modulation, placental development, and tumorigenesis. In placenta,
Clq plays a crucial role in trophoblast invasion, immune tolerance,
and vascular remodeling to support fetal development. It is encoded
by the C1QA, C1QB, and C1QC genes located on chromosome 1.
Unlike most complement components, C1Q is expressed extrahepa-
tically by various cells, including macrophages, monocytes, and
immature dendritic cells. Its local synthesis under inflammatory
conditions and during the clearance of altered self requires strict
C1Q transcriptional regulation. To explore this regulation, we
leveraged publicly available tools and datasets, particularly focusing
on the epigenetic dynamics governing C1Q expression.

METHODS: We performed an in silico analysis using public
resources such as FANTOMS5, Ensembl, UCSC, and MethBank to
investigate transcriptional activation and epigenetic status of C1Q
genes. We examined chromatin accessibility and histone modifica-
tions across various cell types, at the C1QA, C1QB, and C1QC
promoter regions, assessing activation-associated histone marks
(H3K27ac, H3K4me3, and H3K4mel), and the repressive mark
H3K27me3. DNase-seq analysis provided insights into chromatin
accessibility, while DNA methylation levels were analyzed using
UCSC-MethBase and MethBank data from whole-genome bisulfite
sequencing.

RESULTS: Our analysis revealed a tightly coordinated co-expres-
sion and functional association of human C1QA, C1QB, and C1QC.
Distinct epigenetic patterns emerged across various cell types and
tissue, including macrophages, HUVEC cells, and placenta, depend-
ing on whether these genes were expressed. Unique histone marks
and DNA methylation landscapes characterized their regulatory
environments.

CONCLUSIONS: We identified a novel layer of C1Q gene regula-
tion that supports both cell-specific and synchronized expression.

KEYWORDS: Gene-expression, epigenetic regulation, C1Q, in
silico analysis, placenta.
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OBJECTIVE: A growing body of published evidence indicates
that the immune system, more specifically the endometrial immune
system, plays a key role in the setting of endometriosis. This study
aims at evaluating the endometrial immune profile in patients with
endometriosis-associated recurrent implantation failures (RIFs) post
in-vitro fertilization (IVF) or intracytoplasmic sperm injection (ICSI)
compared to women with male infertility-associated RIFs.

METHODS: This case-control study compared the endometrial
immune profile in women with endometriosis-associated RIFs (case
group =546 patients) versus those with male infertility-associated
RIFs (control group=1065 patients). The profile was assessed using
the ratio of the ratio of IL-15/Fn14 mRNA expression levels (a
biomarker for uNK cell activation/maturation), the ratio of IL-18/
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TWEAK mRNA expression levels (a biomarker for angiogenesis and
Th1/Th2 balance), uNK cell counts and CD56 mRNA expression
levels (a marker for uNK cell mobilization).

RESULTS: Our data revealed that the distribution of immune
profiles substantially differed between the case group and the
control group. Fewer patients with a non-deregulated profile
(18.9% vs. 24.3%, P value 0.01) and more patients with under-
activated profiles (34.2% vs. 28.4%, P value < 0.0001) have been
shown in the case group when compared to the control group.
Furthermore, the case group had a higher proportion of immature
uNK cells (46.2% vs. 39.2%, P value 0.007). Of note, the immaturity
of uNK cells in endometriosis-associated RIFs appeared to be
mediated by decreased IL-15 expression levels.

CONCLUSIONS: This case-control study uncovered the unique
immune characteristics in the endometrial environment of women
with endometriosis-associated RIFs, highlighting the role of endo-
metria immune dysregulation in the development and progression of
endometriosis.

KEYWORDS: Endometriosis, uterine NK cells, uterine immune
profiling, repeated implantation failures
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(RIF): decrease in endometrial Treg count may cause the
RIF?
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OBJECTIVE: Recurrent implantation Failure (RIF) is a still
unsolved clinical problem, which presents several challenges that
have not yet been resolved, including its definition. In this study we
have evaluated the role of endometrial Treg cells in the etiopatho-
genesis of this enigmatic reproductive problem in a selected group of
patients with RIF after several attempts of egg donation, with at least
no pregnancy after at least the transfer of four blastocysts obtained
by young donors (less than 28 years old).

METHODS: We selected 35 women with unexplained RIF after
several cycles of egg donation. These patients failed to obtain
pregnancy after the transfer of at least four blastocysts obtained
with oocytes of young donors, less than 27 years old, and these
women were negative to all tests performed to exclude uterine
myomas, adenomyosis, thrombophilia, autoantibodies and autoim-
munity, thyroid autoimmunity. The choice to evaluate only women
who underwent oocyte donation cycles was dictated by the need to
exclude as much as possible the incidence of embryonic aneuploi-
dies, given the young age of the donors. The patients selected for the
study underwent endometrial biopsy in a physiologic menstrual
cycle at the 20-25th day of menstrual cycle, during the hypothetic
implantation window. The endometrial samples were fixed in 5%
formalin overnight and processed for an immunohistochemistry
evaluation for FoxP3 positive cells (putative Treg cells) using
commercially available monoclonal antibody. As controls 15 endo-
metrial samples of fertile patients were used to be tested with the
same antibody. The number of stromal cells positive to FoxP3 were
expressed in percent of total cells evaluated in ten consecutive
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microscopic field observed with 40x magnification lens. The micro-
scopic evaluation was performed by two pathologists and the result
of each examination was the mean obtained from the two observers.
The women with low levels of endometrial Treg cells (defined
arbitrarily lower than two standard deviations from the mean
observed in control endometria) were treated from the day before
transfer with 0.3pg/kg/day of Sargramostim (Leukine, Bayern) for
11 days until the day of the first -hCG test (10 days after transfer), if
it was positive the therapy was continued for a further 40 days
through the 8th gestational week. The patients that did not obtain
the pregnancy underwent endometrial biopsy again for the evalua-
tion of Treg count in the endometrium. Statistical analysis was
performed using Fisher's exact test and Student' t test or Wilcoxon-
Mann-Whitney test when appropriated.

RESULTS: 19 women out of 35 patients with unexplained RIF
tested for endometrial FoxP3 positive cells showed low levels of
endometrial Treg cell (54.28%). The cut off value was fixed
arbitrarily at 2.4% of all stromal cells. These patients underwent
treatment with GM-CSF from the day before the subsequent embryo
transfer always with a cryopreserved blastocyst in a natural cycle,
and 14 of them were pregnant (73.68%). The five women with
negative test were biopsied again before the menstruation. In these
samples the count of cells positive o FoxP3 was statistically sig-
nificantly increased with respect to the previous biopsy (10.7 +1.6
versus 1.8+ 0.5; P<0.001).

CONCLUSIONS: These data suggest that Treg levels in endome-
trium may be involved in determining RIF. The treatment with G-
CSF may reverse this condition with a remarkable increase of
endometrial Treg cells count, such as observed in our patients re-
biopsied after treatment. The G-CSF treatment seems to be effective
in the RIF patients with low levels of endometrial Treg cell. These
results need to be confirmed in larger studies, but the evaluation of
Treg count in the endometrial tissue during the implantation
window may be an interesting test for patients with unexplained RIF.

KEYWORDS: Treg cells, FoxP3, Recurrent implantation Failure,
G-CSF, clinical pregnancy rate
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OBJECTIVE: We wanted to explore whether markers of cellular
immune responses in peripheral blood differ during the midluteal
phase between women with recurrent pregnancy loss (RPL) under-
going IVF/ICSI and fertile women.

Endometrial immune cell distributions fluctuate throughout the
menstrual cycle and the levels and function during the midluteal
phase are suggested to be important for successful implantation and
pregnancy maintenance. It is an unanswered question to what degree
peripheral blood lymphocyte subsets reflect the immune cell com-
position in the endometrium and affects implantation and pregnancy
maintenance. Abnormal profiles in the peripheral blood and endo-
metrium of e.g. natural killer (NK) cells, T regulatory (Treg)cells, and
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T-helper (Th)1/2/17 may be risk factors for RPL. However, the
specific immune profiles of women with RPL compared to fertile
women during the midluteal phase where implantation happens
remain poorly characterized, limiting the development of targeted
therapeutic strategies.

METHODS: This cohort study included 37 women with RPL (=2
pregnancy losses) after IVF/ICSI/FET (artificial reproductive tech-
nology = ART) and 38 fertile women. Blood samples were collected
during the midluteal phase corresponding to the day of embryo
transfer in the patients and immediately analyzed for relevant
leukocyte subsets and ratios.

Participants were 18-41 years old. The fertile women had regular
cycles, were healthy, had no history of early or late pregnancy
complications and were not on hormonal contraception. RPL
patients underwent ART-treatment and received intravenous (human
albumin) and peroral placebo treatment in a placebo-controlled trial
of immunotherapy. Leukocyte subsets were measured using standard
techniques and Treg-cells, Th1/2/17-cells, B-cells and NK-cells were
measured using flow-cytometry. Progesterone measurement con-
firmed luteal phase in the fertile control women.

RESULTS: White blood cell and neutrophil counts were elevated
(p=0.009 and p <0.001) in RPL patients. The neutrophil-lympho-
cyte ratio and monocyte-lymphocyte ratio were significantly higher
(2.71 vs 1.68, p<0.001 and 0.30 vs 0.23, p=0.002, respectively)
and the percentages of CD16-CD56bright NK cells (1.27% vs 0.96%,
p=0.032), Th17 cells (1.70% vs 1.16%, p=0.006), and the Th17/
Treg cell ratios (0.78 vs 0.48, p=0.002) were elevated in patients
compared to fertile controls.

CONCLUSIONS: The counts and percentages of several major
subsets of immune cells in peripheral blood measured at the time of
embryo transfer in RPL patients undergoing ART or in the midluteal
phase in fertile women are significantly elevated in the former
group. These elevated levels of immune cells in the RPL patients
may play a causal role for RPL and measurement of these markers
may guide personalized immunomodulatory therapies for the
patients.

However, administration of hormones related to ART treatment
in the RPL patients may confound immune subset findings. More
data on this possibility will be presented.

KEYWORDS: recurrent pregnancy loss, miscarriage, IVF, NK
cells, T-regulatory cells
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OBJECTIVE: Systemic lupus erythematosus (SLE) predominantly
affects women during their childbearing years. Unfortunately up to
50% of pregnancies in these women will be affected by maternal and
fetal complications, such as preterm birth, fetal growth restriction
and pre-eclampsia. Currently, the biological mechanisms behind this
high risk are unknown, but since women with SLE have the same risk
of complications during every subsequent pregnancy, there is a
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potential intrinsic role for failing maternal-fetal tolerance. Maternal-
fetal tolerance arises at the maternal-fetal interface through interac-
tion between fetal-derived trophoblasts and maternal immune cells.
Since this interface cannot be studied in vivo, accurate in vitro
models are needed to understand the failure of maternal-fetal
tolerance in women with SLE. Therefore we aimed to develop a 3D
organoid-based model to mimic the maternal-fetal interface.

METHODS: For the 3D organoid-based model we use JEG3 cells,
a trophoblast cell line, cultured onto collagen-coated Cytodex beads
in a rotating wall vessel bioreactor. This 3D culture system induces
differentiation of JEG3 cells to multinucleated cells mimicking
syncytiotrophoblasts reflected by high levels of immunomodulatory
hCG. Furthermore, the rotation in this system recapitulates the flow
of maternal blood along syncytiotrophoblasts. Since regulatory T
cells (Tregs) are important for maternal-fetal tolerance, the ability of
2D- and 3D-cultured JEG3 cells to increase Treg abundance was used
as a readout to optimize the culture model.

RESULTS: In a 2D co-culture of JEG3 cells and healthy CD4+ T
cells, JEG3 cells only slightly induced FoxP3, which coincided with
cellular activation. Moreover, we found a consistent induction of IL-
10 and decreased IL-10/IL-17A ratio, which was dependent on cell-
cell contact. Interestingly, this finding was specific for female T cells,
as in male T cells no induction of IL-10 was found. In the rotating 3D-
organoid model, where JEG3 cells are differentiated to syncytiotro-
phoblasts prior to addition of CD4+ T cells, we found an even
stronger induction of IL-10 and activation-independent induction of
FoxP3 in T cells cultured with JEG3 cells.

CONCLUSIONS: We have generated a novel human 3D organoid-
based model to study the development of maternal-fetal tolerance.
These studies will provide new insights into the mechanisms behind
failing maternal-fetal tolerance in women with SLE, with the
ultimate goal of predicting and preventing pregnancy complications.

KEYWORDS: SLE, Tregs, organoids
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OBJECTIVE: Women with immune-mediated inflammatory dis-
eases such as psoriasis face unique challenges during pregnancy,
often experiencing fluctuations in disease severity. Immune dysre-
gulation in psoriasis may disrupt the tightly regulated balance
required for successful implantation and placentation. A well-coor-
dinated immune response is crucial for pregnancy, with a pro-
inflammatory environment supporting implantation and a subse-
quent anti-inflammatory shift promoting maternal-fetal tolerance.
Given that psoriasis is characterized by elevated TNFa, IL-17, and IL-
23, dysregulation of these cytokines may negatively impact preg-
nancy outcomes. Additionally, the effects of biologic therapies
targeting these cytokines on pregnancy remain poorly understood,
complicating treatment decisions. This study aims to investigate how
psoriasis and biologic treatments influence the local uterine immune
environment and trophoblast invasion.
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METHODS: This study includes healthy controls and women with
active psoriasis (PASI >8), either untreated or receiving biologic
therapy (adalimumab, certolizumab, ustekinumab, ixekizumab, or
risankizumab). Menstrual blood samples from non-pregnant women
with psoriasis and healthy controls were collected using a menstrual
cup. Mononuclear cells will be isolated from menstrual and periph-
eral blood and analyzed by flow cytometry. Additionally, tropho-
blast spheroids will be co-cultured with stromal and endometrial
immune cells using an advanced in vitro model to assess migration
and invasion in response to TNFa, IL-17, IL-23, and their respective
inhibitors.

RESULTS: We previously established an in vitro co-culture model
by enriching trophoblast spheroids from HTR8/SVneo cells and
isolating stromal cells from menstrual blood and st-T1b cells. Co-
cultures of trophoblast spheroids with stromal cells were successfully
developed. The addition of proinflammatory cytokines influenced
trophoblast invasion and migration. Ongoing investigations focus on
the interaction between trophoblast spheroids and endometrial
immune cells, as well as the potential effects of cytokine inhibitors.

CONCLUSIONS: This study will provide critical insights into how
psoriasis and biologic treatments influence pregnancy, contributing
to evidence-based clinical decisions for optimal management of
pregnant patients with psoriasis.

KEYWORDS: Psoriasis, pregnancy, biologic therapy, trophoblast
invasion, menstrual blood
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OBJECTIVE: Moderate and high levels of anticardiolipin anti-
bodies (aCL), especially in the setting of the antiphospholipid
syndrome, are associated with adverse obstetric outcome. However,
the clinical relevance of low aCL levels (<40 MPL/GPL units) is still
a matter of debate. The aim of the study was to evaluate obstetric
outcomes in pregnancies with low immunoglobulin M (IgM) and/or
immunoglobulin G (IgG) aCL positivity. The association between low
aCL positivity and maternal baseline characteristics was also studied.

METHODS: The retrospective monocentric cohort study of pro-
spectively collected data involved in total 3047 singleton pregnan-
cies that underwent the first-trimester screening involving an aCL
test and delivered on site. Obstetric outcomes were compared
between the low-titer aCL group (IgM >7 MPL units and <40
MPL units and/or IgG >10 GPL units and <40 GPL units) and the
aCL negative group (IgM <7 MPL units and IgG <10 GPL units,
reference group). In addition, obstetric outcomes were evaluated
with regard to the antibody isotype: IgM-positive group (IgM <40
MPL units, IgG negative) and IgG-positive group (IgG <40 GPL
units, IgM negative or <40 MPL units).

RESULTS: Overall, the occurrence of pregnancy-related compli-
cations was significantly higher (27.91% vs 19.32%, p=0.034) in
the low-titer aCL group. Concerning the antibody isotype, a higher
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rate of pregnancy-related complications was observed in the IgG-
positive group (54.55% vs 19.32%, p=0.001), but not in the IgM-
positive group (22.43% vs 19.32%, p =0.454). Stillbirth rate did not
reach statistical significance. Low-titer aCL pregnancies were more
frequently of advanced maternal age (p<0.001), suffered from
autoimmune diseases (p<0.001), chronic hypertension (p=0.040),
and hereditary thrombophilia (p=0.040). In addition, they had
more often positive history of stillbirth (p<0.001), underwent
conception via assisted reproductive technologies (p<0.001), were
administered low-dose aspirin (p<0.001), low-molecular-weight
heparin (p=0.018) and immunomodulatory drugs (p<0.001), and
delivered earlier (p=0.018).

CONCLUSIONS: Even low aCL levels are associated with a higher
incidence of pregnancy-related complications, but only in case of IgG
antibody isotype presence. Screening for aCL in the first trimester
has some prognostic value, but further studies are needed to
determine whether its potential implementation into routine clinical
practice would improve antenatal care.

KEYWORDS: Anticardiolipin Antibodies, First-Trimester Screen-
ing, Pregnancy-Related Complications, Stillbirth
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OBJECTIVE: The extracellular matrix (ECM) is an intricate
network of macromolecules that influence several biological pro-
cesses by modulating the behaviour of immune and vascular cells,
among other cell types. During the processes of embryo implantation
and placentation, the ECM undergoes a massive remodeling, which
is functional for an efficient trophoblast invasion and a correct
vascular adaptation. Nevertheless, many ECM components, known to
be crucial in other contexts, are still unexplored in pregnancy and
pregnancy-related diseases like preeclampsia (PE). Given the numer-
ous parallels between embryo implantation and cancer progression,
our study pursued to characterize the role of specific ECM molecules
key players in the tumor microenvironment, in physiologic and
preeclamptic pregnancies. In particular, we focused our attention on
multimerin-2 and collagen IV, key vascular homeostatic proteins,
and EMILIN-2, versican and tenascin-C, known mediators of cancer
cell invasion and macrophage polarization.
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METHODS: The expression of the selected ECM molecules in
placental cell subsets has been evaluated through in silico analyses
and qPCR. Protein deposition and expression were assayed by IHC
and qPCR on decidua, first trimester and term placental samples
obtained from uneventful spontaneous pregnancies, and on term
placental samples derived from women diagnosed with PE. Jar and
JEG-3 trophoblast cell lines were challenged in vitro with the
recombinant ECM proteins and the expression of specific markers
analyzed by qPCR. Statistical comparisons were made using ANOVA
and student t-test when appropriate.

RESULTS: Our observations indicate that the ECM molecules
under study are all deposited in decidua and placental tissues and
unveiled that their expression relies on specific cell types. In
particular, we found that Multimerin-2 is exclusively produced by
fetal and decidual endothelial cells, whereas EMILIN-2 is deposited
by macrophages and EVTs, which also represent the main source of
tenascin-C and versican, together with endothelial cells. Interest-
ingly, EMILIN-2, multimerin-2, versican and tenascin-C are produced
at high levels in the decidua and in less extent within the placenta,
with a further increase in term vs first trimester samples, whereas an
opposite trend was observed for collagen IV expression. These data
let us suggest a role for the molecules analyzed in the early processes
of pregnancy, as EVT invasion and vascular remodeling. In support
of our hypothesis, we observed a reduced expression of EMILIN-2,
collagen IV and multimerin-2 in samples obtained from preeclamptic
women. To shed light on the putative molecular mechanisms
involved, we challenged Jar and JEG-3 cells with recombinant
EMILIN-2, multimerin-2 and collagen IV and found that the expres-
sion of molecules mediating the crosstalk between EVTs and
endothelial cells, as angiopoietin-4 and Flt-4, were influenced.

CONCLUSIONS: Our data described for the first time the deposi-
tion pattern of EMILIN-2, multimerin-2, versican, collagen IV and
tenascin-C in the placenta and highlighted an altered deposition of
these proteins in preeclamptic pregnancies. Our preliminary data
pinpoint at these molecules as novel modulators of EVTs, despite a
more detailed investigation is needed to better describe the mole-
cular mechanisms behind.

KEYWORDS: extracellular matrix, preeclampsia, vascular remo-
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OBJECTIVE: Preeclampsia (PE), a multi-organ pregnancy dis-
order affecting 3-5% of pregnancies, increases long-term cardiovas-
cular risk by 2-4-fold. Dysregulation of galectin-1 (gal-1) is
implicated in PE pathogenesis, disrupting angiogenesis, immune
adaptation, and cardiovascular function in humans and mice. This
study investigates gal-1’s role within the glycan-galectin axis and its
contribution to cardiovascular health in PE.

METHODS: We generated niche-specific gal-1 knockout (KO)
mice: global KO, maternal KO (mKO), paternal KO (pKO), and wild-
type (WT) controls to examine gal-1 deregulation effects during
pregnancy. We integrated lipidome analysis at embryonic day 13
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(E13, pre-PE onset) with histological cardiac assessments at E13,
E17, postpartum day 28 (PP28), and PP56. Cardiac remodeling was
analyzed by quantifying fibrosis, cardiomyocyte diameter and cross-
sectional area. Regulation of fibrogenesis, tissue repair, cardiovas-
cular function, and contractility was evaluated via RT-qPCR.

RESULTS: Gal-1 deregulation induced pathological cardiac remo-
deling, with sustained cardiomyocyte hypertrophy and elevated
fibrosis, most pronounced in mKO mice. Interstitial and perivascular
fibrosis in mKO mice pointed to impaired vascular regulation.
Fibrotic genes (COL1, FN, CTGF) remained upregulated in mKO
mice beyond pregnancy (PP28), reflecting persistent fibrotic signal-
ing. Lipidomic analysis showed systemic lipid alterations in global
KO mice, including reduced lipid classes compared to WT. Tissue-
specific lipid shifts included decreased cholesterol esters, diacylgly-
cerols, and ceramides in the decidua, contrasted by increases in the
placenta, with elevated triacylglycerols exclusive to the decidua.
These changes correlated with systemic inflammation, evidenced by
elevated TNF-a in global KO mice.

CONCLUSIONS: Gal-1 dysregulation drives cardiac remodeling,
lipid profile alterations, and systemic inflammation, potentially
heightening long-term cardiovascular risk in PE. Gal-1 emerges as
a candidate biomarker, and targeting fibrotic pathways could offer
novel strategies to mitigate post-pregnancy cardiovascular
complications.

KEYWORDS: preeclampsia, inflammation, gal-1, cardiovascular,
lipidomics
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OBJECTIVE: Placental-derived extracellular vesicles (pEVs) are
nano-organelles that facilitate intercellular communication between
the feto-placental unit and the mother. Our recent studies showed
that the placental protein 13 (PP13) is part of the pEV and its level
are elevated in preeclampsia(PE). The main objective of study was to
evaluate a novel microarray analyzer for profiling the differential
expression of surface biomarkers on circulating plasma EVs with a
power to predict preterm delivery (PTD) and preeclampsia compared
to term delivery (TD) controls.

METHODS: Maternal blood was collected from pregnant women
with PTD, PE and matched TD controls. Plasma samples were applied
on the microarray glass slides previously printed with a wide panel of
antibodies to EV surface receptors. Total captured EVs were detected
with biotinylated antibodies specific to EVs (CD9, CD63, CD81)
whereas pEVs were detected by anti- PP13, and further labelled by
cyanine 5-streptavidin. The fluorescent signal was measured and
analyzed for sensitivity and specificity using area under the receiver
operating characteristic curves (AUROCS). Results were validated by
comparison with EVs purified by ultracentifugation (UC).

RESULTS: Distinct profile of surface receptors expressed on total
EVs and pEVs of PE, PTD, and TD were identified. Similar results
were obtained with EVs purified by ultracentrifugation (UC) when
compared to raw plasma EVs.
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The ROC curve showed an AUC of 0.89 (95% CI 0.72-1.00) for
plasma EVs, which distinguished PE prediction from term delivery
with 90% sensitivity and 90% specificity using the combined
biomarkers of TNF RII (Inflammation), PP13 (relaxation) and LFA
(immune-modulation) in a multivariate model. Preterm delivery
prediction over term delivery revealed an AUC of 0.97 with 84%
sensitivity, and 90% specificity, using the combined biomarkers of
ICAM, CD81, CD82, and Alix ( EV markers). PE prediction over
preterm delivery had an AUC of 0.91 with 80% sensitivity and 90%
specificity with C1q and CD63 biomarkers

CONCLUSIONS: Novel, simple, fast, robust EV microarray ana-
lyzer is a new platform that reveals novel surface biomarkers of
placental and total EVs for a differential prediction of major
pregnancy complications — PE and PTD compared to normal term
delivery controls.

KEYWORDS: Placental extracellular vesicles, biomarkers, preg-
nancy, preeclampsia
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OBJECTIVE: Varicocele can contribute to the male infertility.
Seminal fluid is a complex mixture of secretions and contains
different concentrations of pro-inflammatory cytokines, which can
be studied extensively to identify the cause of male infertility.

METHODS: Concentrations of cytokines TNF-a, TRAIL, IL-12p70,
IL-1a, IL-1pB, IL-6, -8,-18, G-CSF and MIF were measured in seminal
plasma samples of patients with varicocele, before and after var-
icocelectomy in respect to control group by multiplex fluorescent
immunoassays based on paramagnetic beads (Luminex Corporation,
Austin, TX, USA) using R&D Human Premixed Multi-Analyte Kit
(R&D Systems, Minneapolis, MN, USA). The plates were read on the
Luminex 200 and analyzed on xPONENT31 software. Cytokine
concentrations were determined in pg/mL.

RESULTS: In men with infertility and varicocele the levels of
investigated cytokines was statistically significant highest in com-
parison to control healthy group: TNF-a (p= 0.007291), TRAIL
(p=0.000772), IL-8 (p=0.028448), IL-18 (p=0.033100), MIF
(p=0.008905). After varicocelectomy the levels of investigated
cytokines were statistically significant lower in comparison to
patients before intervention: TNF-a (p= 0.027709), TRAIL
(p=0.015907), IL-8 (p=0.047991), IL-18 (p=0.043115), MIF
(p=0.028403). Changes in concentration of the other studied
cytokines were statistically insignificant.
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CONCLUSIONS: We have confirmed an activated innate immu-
nity and inflammatory condition in men with varicocele, observing
the higher levels of pro-inflammatory cytokines (TNFa, TRAIL, IL-8,
IL-18 and MIF) in seminal plasma than in control group. In our
opinion, in varicocele patients the occuring inflammatory events are
inflammasome-associated reactions. An improvement in classical
semen parameters was observed three to four months later after
varicocelectomy, with a concomitant decrease in semen levels of
TNF-a, TRAIL, IL-8, -18 and MIF. This indicates that varicocelectomy
reduced the inflammatory semen profile and returned its original
functional status.

KEYWORDS: Keywords: varicocele, inflammatory condition, pro-
inflammatory cytokines, varicocelectomy, semen parameters.
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OBJECTIVE: To assess the role of chronic prostatitis as a possible
cause of male infertility, evaluating the consequences of inflamma-
tion in semen on its normal ability to modulate the immune response
in the female genital tract (FGT), promote uterine remodeling and
embryo implantation.

METHODS: Experimental Autoimmune Prostatitis (EAP) was
induced in C57BL/6 male mice by immunization with prostate
antigens (PA) or saline (control, C). The PA-specific immune
response, prostate histopathology, and sperm quality were evalu-
ated. Mating experiments with female BALB/c mice were performed
to assess fertility parameters, uterine immune cell infiltration and
cytokine/chemokine expression. Statistical analysis was performed
using the Mann-Whitney test or ANOVA (p <0.05).

RESULTS: EAP males exhibited chronic prostate inflammation,
semen inflammation and oxidative stress, and reduced sperm qual-
ity. Females mated with EAP males showed significantly increased
uterine leukocyte infiltration early after copulation and during the
peri-implantation window, upregulated expression of IL-18 and IL-
17A, along with reduced IL-10, and downregulated expression of
factors crucial for implantation and decidualization (LIF, IL-6, PRL
and IGFBP-1, respectively) whereas increased expression of the
blastomere pro-apoptotic factor, TRAIL. Additionally, females mated
with EAP males showed significantly lower fertility indexes, and
higher rates of pre- and post-implantation embryo loss.

CONCLUSIONS: Chronic prostatitis induces inflammatory altera-
tions in semen that impair immune regulation in the FGT, ultimately
reducing fertility and increasing embryo loss. These findings empha-
size the importance for timely diagnosis and treatment of chronic
prostatitis to protect fertility and pregnancy outcomes.

KEYWORDS: Chronic prostatitis, male infertility, immune mod-
ulation, female genital tract, embryo development.
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OBJECTIVE: The first 7 to 10 days post Ovarian Tissue Trans-
plantation (OTT) are characterized by an ischemic/hypoxic window,
which is estimated to cause the loss of more than 50% of ovarian
follicles. For this reason, novel approaches to shorten this interval
and increase the success rate of this transplantation procedure are
urgently needed. Moreover, ovarian angiogenesis is closely linked to
follicular maturation, suggesting its key role in supporting the
ovarian functionality.

We have recently shown that the addition of endothelial cells
(ECs) to the most commonly used dermal substitutes promotes in
vivo engraftment, vascularization, and tissue regeneration in wound
healing. Thus, pre-seeding ECs onto dermal substitutes represents a
promising strategy for enhancing ovarian revascularization post
OTT. The aim of this project was to determine whether OVECs
supplementation during OTT improves ovarian tissue revasculariza-
tion, survival, and functionality using an in vivo model.

METHODS: OVECs were isolated from ovarian samples of
healthy patients enrolled at IRCCS Burlo Garofolo (Trieste, Italy).
After selecting the most suitable scaffold among four dermal
substitutes tested in vitro and based on previous evidence, cryopre-
served ovarian tissue was transplanted subcutaneously into the back
of NSG mice, with or without cell supplementation. After two weeks,
the excised graft was analyzed by immunofluorescence (IF) for the
endothelial marker CD31 and the percentage of positive area within
the tissue was calculated. Furthermore, grafted tissues were evalu-
ated by X-ray phase-contrast micro tomography (micro-CT), also
known as virtual histology - a non-invasive high-resolution multi-
scale 3D imaging method, well suited for retrieving structural and
anatomical information of biological specimens. Tissue cellulariza-
tion was assessed by counting the nuclei present in 5 fields per
sample, which was used as an index of tissue viability. Tissue
functionality was evaluated by measuring the mRNA expression
levels of the anti-mullerian hormone (AMH) using the Multiplex
Gene Assay (Quantigene 2.0).

RESULTS: IF analyses for CD31 of the excised ovarian tissue
demonstrated that the revascularized area of OVECs-supplemented
tissue was significantly greater compared to the scaffold trans-
planted without cell supplementation. X-ray analyses of ovarian
tissue transplanted with OVECs supplementation revealed the pre-
sence of OVECs aggregates within the scaffold matrix organized into
vessel-like structures. Tomographic reconstruction highlighted a
well-preserved ovarian tissue structure after cryopreservation and
transplantation, as at least two follicles were detected. The
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QuantiGene assay showed that OVECs supplementation increased
AMH gene expression.

CONCLUSIONS: OVECs supplementation during the OTT proce-
dure increased tissue revascularization and tissue viability and
improved tissue functionality.

KEYWORDS: ovarian tissue transplantation, revascularization,
endothelial cells, X-ray phase-contrast microtomography.
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OBJECTIVE: Despite advances in assisted reproductive treat-
ments, 70% of transferred embryos fail to implant successfully, with
significant personal and global implications. A recent randomised
controlled trial and previous large cohort studies have shown that
the uterine immune environment is a critical element in improving
the performance of assisted reproductive therapy (ART). Endome-
trial immune profiling involves the analysis of cytokine biomarkers
in the endometrium. If endometrial immune dysregulation is diag-
nosed, personalized ET (with precision therapy adapted to the
immune profile) is performed. As previous studies mixed day 3,
day 5, single or double embryo transfer, the clear influence of the
endometrial immune environment on the embryo itself and its type
of transfer (fresh or thawed) needs to be further investigated.

METHODS: The present matched-pair study aims to select the
population who exclusively received a single day 5 embryo transfer
(SET) and benefited from uterine immune profiling and precision
therapy if dysregulated between January 1st, 2020 and June 30,
2023 prior to SET day 5. This population will be matched to a
population who did not undergo uterine immune profiling in the
year prior to a single Day 5 embryo transfer between 2018 and 2023.
Matching criteria are maternal age (+ /-1 year), previous ART (same
number of previous oocyte retrievals, same number of previous
embryo transfers), same type of transfer (IVF, ICSI, frozen transfer)
and same blastocoel expansion category (B1-B2/ B3-B4/ B5-B6). The
primary endpoint is the live birth rate (LBR) following the transfer in
the population that benefited from pre-SET immune profiling
compared to the LBR in the pair-matched population that did not
benefit from pre-SET uterine immune profiling. Secondary endpoints
are the implantation rate and miscarriage rate per SET in the two
paired populations.

RESULTS: A total of 164 cases and 164 paired controls were
enrolled, with 59 receiving a fresh embryo and 105 receiving a
frozen-thawed embryo in each group. The live birth rate was
significantly higher in the case group with immune profiling and
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precision therapy compared to the paired control group (41% versus
25%, P value <0.001). Patients who received frozen embryos
benefited most from the personalized strategy [OR:3.66 (1.9-6.8),
P value= 0.001] compared to those who received fresh embryos
[OR:0.92 (0.43-1.9), P value= 0.82]. Regarding the effect of the
personalized strategy on blastocyst quality, morphologically non-
TOP blastocysts significantly benefited from the personalized strat-
egy [OR:1.9 (1.02-3.5), P value= 0.04] compared to TOP embryos
[OR:1.8 (0.87-4.1), P value= 0.1]. In patients with frozen-thawed
ET, the increase in LBR was associated with an increase in implanta-
tion rate [OR:2.79 (1.6-4.8), P value= 0.0002) and a decrease in
miscarriages [OR:0.39 (0.15-0.96), P value= 0.04). Both patients
with a history of repeated implantation failure (RIF) according to the
ESHRE definition and patients without a history of RIF benefited
from personalized care [OR:3.2 (1.2-8.4), P value= 0.01 and OR:1.8
(1.07-3.2, P value= 0.02, respectively].

CONCLUSIONS: This matched-pair study suggests that uterine
immune profiling for precision management according to the uterine
immune profile is an innovative and efficient strategy before frozen
embryo transfer, especially for no TOP blastocysts. This strategy
should not be restricted only to patients with a history of RIF.

KEYWORDS: Embryo implantation, uterine immune profile,
fresh or freezed-thawed transfer, embryo quality, in vitro fertiliza-
tion, live birth rate
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OBJECTIVE: Galectin-1 (gal-1)-deficient mice display disrupted
folliculogenesis, hormonal imbalances, and impaired angiogenesis
during controlled ovarian hyperstimulation, indicating a role for gal-
1 in ovarian physiology. However, the specific ovarian ligands of gal-
1 remain unidentified. This study aims to characterize gal-1 ovarian
ligands and elucidate its contributions to reproductive health.

METHODS: Binding assays were performed using wild-type
mouse ovaries and Gal-1-hFc chimeras, followed by proteomic
analysis. Gene Ontology (GO) and Kyoto Encyclopedia of Genes
and Genomes (KEGG) analyses revealed enrichment in glycolysis and
mitochondrial metabolism pathways. To investigate gal-1's role
under metabolic stress, we used Drosophila melanogaster, as ovarian
function is highly conserved across species. Drosophila were sub-
jected to high-sugar (HSD) and low-sugar diets, with gene knock-
down (KD) of gal-1 homologs (gal-1 KD), galectin-4/galectin-9B (gal-
4/9B KD), or wild-type controls. Oocyte development was assessed
by immunofluorescence, and mitochondrial function was evaluated
using quantitative PCR (qPCR).
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RESULTS: All KD groups exhibited a significant increase in dying
nurse cells, independent of diet, suggesting that galectin deficiency
impairs oocyte development. HSD reduced egg-laying in controls but
not in KD groups, while egg viability was consistently lower in KD
groups, indicating compromised reproductive health due to galectin
dysregulation. qPCR revealed elevated gal-1 expression in the HSD
group, suggestive of increased mitochondrial activity and oxidative
stress. In gal-4/9B KD group, oxidative phosphorylation was upre-
gulated, whereas gal-1 KD displayed distinct regulatory patterns.
Expression of antioxidant genes SOD1 and GstD1 was reduced in all
KD groups, reflecting diminished reactive oxygen species protection
thus potentially contributing to elevated nurse cell death.

CONCLUSIONS: Galectins safeguard oocyte health under meta-
bolic stress by modulating metabolic pathways, mitochondrial func-
tion, and apoptosis. These findings highlight gal-1 and related
galectins as potential therapeutic targets for enhancing ovarian
health in conditions such as metabolic infertility, in vitro fertiliza-
tion (IVF), and aging.

KEYWORDS: galectin-1, ovarian gal-1 binding ligands, ovary
function, metabolism, mitochondria
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OBJECTIVE: The extracellular matrix (ECM) plays a crucial role
in pregnancy by maintaining uterine integrity, regulating placental
invasion, and ensuring vascular remodeling. This study investigates
ECM remodeling in preeclampsia (PE) and oocyte donation (OD)
pregnancies, with a focus on Multimerin-2 (MMRN2), an endothelial
glycoprotein essential for vascular homeostasis. We aim to assess
MMRN?2 expression changes in PE and OD placentas to understand
its potential role in increased PE risk.

METHODS: This observational pilot study included six patient
groups: (1) OD pregnancies without PE (n=10), (2) homologous
ART pregnancies without PE (n=7), (3) spontaneous pregnancies
with PE (n=7), (4) uneventful spontaneous pregnancies (n=38), (5)
voluntary abortion cases in the first trimester (n=6), and (6) non-
pregnant controls (n=20). MMRN2 deposition was analyzed via
immunohistochemistry and qPCR, while serum levels of MMRN2
fragments were assessed using ELISA. Serum samples were collected
from controls, as well as from PE and spontaneous pregnancy (SP)
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patients at two time points: first trimester (11-13 weeks) and third
trimester (34-38 weeks). Statistical analysis was performed using
ANOVA and Student’s t-test to compare MMRN2 expression across
groups.

RESULTS: Immunohistochemical analysis revealed that MMRN2
was consistently deposited in the placental capillary wall during the
first trimester and remained stable in SP and homologous ART
pregnancies. However, PE and OD samples exhibited a significant
reduction in MMRN2 expression, indicating shared molecular fea-
tures between these conditions. These findings were further con-
firmed by real-time qPCR, which showed a marked decrease in
MMRN?2 expression in PE and OD samples compared to SP and HOM
groups. Additionally, qPCR analysis demonstrated that MMRN2
expression was significantly higher in third-trimester placentas than
in first-trimester placentas in healthy pregnancies, suggesting
dynamic ECM remodeling during gestation. ELISA analysis revealed
that MMRN2 fragment levels in PE sera were comparable to SP
controls in the first trimester but significantly decreased by the third
trimester, indicating dysregulated ECM remodeling in PE
pregnancies.

CONCLUSIONS: The findings highlight MMRN2 as a key ECM
component involved in pregnancy-associated vascular remodeling.
Its significant reduction in PE and OD pregnancies suggests a
potential link between ECM dysregulation and increased PE risk.
These results support further investigations for MMRN2 as a bio-
marker for PE and a therapeutic target to improve pregnancy
outcomes.

KEYWORDS: Extracellular matrix, Multimerin-2, Preeclampsia,
Oocyte donation, Vascular remodeling
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OBJECTIVE: The maternal-fetal interface contains various
immune cells, among which macrophages participate in the forma-
tion of the immune microenvironment. Inmunometabolism research
indicates that metabolic changes of macrophages determine their
activation state and function. One metabolic characteristic that
distinguishes M2 macrophages from M1 macrophages is the
increased metabolism of glutamine. Glutamine facilitates the redir-
ection of glucose metabolites to the pentose phosphate pathway and
regulate histone lactylation modifications through the production of
lactate. Previous research has found that recurrent miscarriage (RM)
patients have impaired M2 polarization of decidual macrophages,
accompanied by impaired metabolic reprogramming. However, the
effects of glutamine on uterine macrophages have not yet been
elucidated. It is necessary to further investigate the molecular
mechanisms by which glutamine metabolism regulates lactate and
lactylation modifications in macrophages at the maternal-fetal
interface.
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METHODS: We performed a RNA-sequencing and metabolomics
to define the transcriptomic and metabolic profiles of endometrium
in RM patients. THP-1 cells were cultured with 100 ng/mL LPS and
20 ng/mL IFN-y or 20 ng/mL IL-4 and 20 ng/mL IL-13 to induce
polarization after treated with 100 ng/mL PMA. Cells were cultured
in a medium of regular high-glucose DMEM. For glutamine depriva-
tion experiments, the cells were maintained in a medium of high-
glucose DMEM depleted of glutamine, supplemented with 10% FBS
and sodium pyruvate.

RESULTS: The level of autophagy undergoes dynamic changes
during the pregnancy cycle, with lower levels during the prolifera-
tive phase and increased levels during the secretory phase. The level
of autophagy in the uterus was found to be elevated in the RM
endometrium. The M1-type macrophage marker molecules TNF-a,
IL-12, and IL-23 were significantly increased, while the expression of
the M2-type marker molecule MRG1 was downregulated after
treated with 3-MA. The metabolomic results indicate that the levels
of metabolites involved in glutamine metabolism and glycolysis,
such as glutamine, glutamate, succinate, cysteine, and pyruvate, are
abnormal in the endometrium of RM patients. H3K18la expression is
present in endometrial macrophages, but both CD163+ macro-
phages and H3K18la expression are reduced in the endometrium of
RM patients, accompanied by an increase in the expression of the
autophagy protein ATG5. In macrophages deprived of glutamine, the
expression of glycolytic genes is downregulated, and immunofluor-
escence results show that glutamine deprivation inhibits H3K18la,
thereby interfering with the expression of autophagy genes in
macrophages.

CONCLUSIONS: The autophagy levels of endometrial macro-
phages during the secretory phase are abnormally increased in RM
patients, accompanied by abnormalities in glutamine metabolism
and glucose metabolism, ultimately leading to a decrease in lactate
levels. Glutamine interferes with the histone lactylation modification
of macrophages, thereby affecting macrophage autophagy and
polarization.

KEYWORDS: macrophage,
immunometabolism
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OBJECTIVE: The progesterone receptor (PR) and the progester-
one-induced blocking factor (PIBF) are key regulators of pregnancy,
playing a crucial role in implantation and immune tolerance.
Progesterone, via PR, is involved in endometrial transformation,
including the establishment of the secretory phase, the development
of uterine receptivity, and the regulation of trophoblast invasion.
PIBF, produced in response to PR activation, facilitates maternal
immune adaptation, ensuring proper implantation and early preg-
nancy maintenance. The temporal and spatial expression patterns of
PR and PIBF may provide insight into the complex regulatory
mechanisms governing implantation and trophoblast invasion.
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METHODS: CD1 mice were super ovulated and naturally mated.
Uterine tissues were collected at 2.5, 3.5, 4.5, 5.5, and 6.5 days post-
coitum, fixed with 4% paraformaldehyde, embedded in paraffin, and
sectioned at 5 um thickness. PR and PIBF expression were analyzed
using fluorescent immunohistochemistry, with primary rabbit anti-
PR and anti-PIBF antibodies, followed by Alexa488-conjugated anti-
rabbit secondary antibodies. Confocal laser scanning microscopy was
used for imaging, and fluorescence intensity was quantified using
ImagelJ.

RESULTS: PR and PIBF expressions exhibited dynamic changes
over time. Expression levels peaked at day 4.5, coinciding with the
implantation phase, when immune tolerance is most crucial. On day
5.5, PR and PIBF remained high, likely to support trophoblast
invasion. By day 6.5, expression levels declined, particularly around
the embryo, indicating a shift in local immune regulation and
endometrial remodeling.

CONCLUSIONS: This study examined the spatiotemporal expres-
sion of PR and PIBF as mediated by serum progesterone changes. The
findings suggest that PR and PIBF contribute to the establishment of
immune tolerance during implantation, followed by a regulatory shift
that coincides with trophoblast invasion and endometrial remodeling.
These data highlight the critical role of hormonal signaling in the fine-
tuned regulation of implantation and early placental development. The
fluorescent immunohistochemical approach provided reliable insight
into these processes, allowing for a deeper understanding of maternal-
fetal interactions during early pregnancy.

KEYWORDS: Progesterone, PIBF, Embryo, Peri-inplantation,
Progesterone-Receptor
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OBJECTIVE: Acceptance and support for the semi-allogeneic
embryo and effective protection of both mother and fetus are
required for a successful pregnancy. Placenta-derived exosomes have
a crucial role in human implantation and pregnancy. Exosomes are
nano-sized extracellular microvesicles of endosomal origin, contain-
ing diverse signaling molecules. They function as short and long-
distance messengers. We have already shown that first-trimester
placenta modulates maternal cytotoxicity via the KIR/HLA axis,
through soluble HLA-C and HLA-G KIR ligands. This study is to find
whether extravillous trophoblast (EVT) secretes these HLA class I
molecules via exosomes.

METHODS: We used two contemporary methods for exosome
isolation from serum-free conditioned media: ultrafiltration and
precipitation. We examined media from placental explants, primary
trophoblast-derived EVT, and non-tumor EVT-like model Sw71 cell
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line, cultured as monolayer and spheroids. Combined data from
seven methods was used for exosome characterization including
BCA, DLS, TEM, IEM, Dot blot, ELISA, and FACS.

RESULTS: Primary trophoblast-derived EVT and Sw71 EVT-like
cells produced intact and well-visible CD63 +, HLA-G- and HLA-C-
bearing exosomes, regardless of culture mode and type of exosome
isolation. We recommend ultrafiltration preparations for TEM and
IEM, as well as for unambiguous results from immune-based
qualification and quantification (ELISA and FACS). However, their
exosome concentration might not be sufficient. The precipitation
samples are useful for DLS, BCA, and Dot blot measurements.

CONCLUSIONS: We add original data on the HLA-C secretion via
CD63 + exosomes by early pregnancy EVT and confirm the produc-
tion of HLA-G-positive exosomes. The Sw71 spheroid model is
manifested as an exosome-producing implantable blastocyst surro-
gate and might serve as a useful tool to elucidate the exosome
signalization in the implantation.

KEYWORDS: Exosomes, EVT, HLA class I molecules
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OBJECTIVE: Maternal immunological status during pregnancy is
crucial for pregnancy maintenance. The contribution of immunor-
egulatory T and B lymphocytes in normal pregnancy development
remains unquestioned. Interleukin 35 (IL-35), a member of the IL-12
family of cytokines, is produced by these cells and contributes to
their suppressive function by suppressing the activity and prolifera-
tion of activated effector T cells. This cytokine is responsible for
propagating tolerance by ‘infecting’ other lymphocytes and down-
regulating unfavorable in pregnancy Th17 response. All functions of
IL-35 indicate its possible important role in maintaining pregnancy.
Therefore, the aim of this study was to investigate the influence of
intraperitoneal administration of rIL-35 and anti-Ebi3 antibody
within a short time after mating on successful pregnancy, fetal blood
flow and the profile of several types of regulatory cells in murine
abortion-prone model (CBA/J x DBA/2 J).

METHODS: Three groups of abortion-prone pregnancy (CBA/
JQxDBA/2 JJ) mice were investigated: mice after intraperitoneal
administration of rIL35, anti-Ebi3 neutralizing antibody and PBS
(phosphate buffered saline) in O dpc. The analysis was performed on
the 14th day of pregnancy. The embryos were imaged in PW Doppler
mode using the VisualSonics Vevo 2100. The abortion rate was
calculated as the ratio of resorbed fetuses to total implantation sites.
The frequencies of different subpopulations of Bregs (B10, MZ, T2-
MZP), Tregs and iTr35 were measured in uterine draining lymph
nodes and spleens using flow cytometry. In decidua the frequencies
of Tregs and CD19+ cells producing IL-35 also were assessed.
Advanced analytical methods, including t-SNE and FlowSOM were
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used. The concentrations of Th1/Th2/Th17 cytokines in serum were
analyzed.

RESULTS: We did not observe any difference in the abortion rate
in examined groups. In the group that received the neutralizing
antibody, the ultrasound examination showed a significantly lower
embryonic heart rate (HR) and less developed umbilical vessels. In
the IL-35 group, we noticed a higher frequency of B10 cells
compared to the control group in uterine draining lymph nodes.
The t-SNE and FlowSOM analysis revealed notable changes in the
complexity of B cell clusters within the lymph nodes and spleens of
examined mice. These findings underscored the significance of cells
exhibiting the CD19+CD24highB220 + CD23 + CD1dhighIgM-
highCD21high (T2-MZP) phenotype, which were subsequently
examined through conventional gating methods. The use of the
anti-Ebi3 antibody resulted an increase in the proportion of T2-
MZPIL-35 + cells in spleens. After rIL-35 administration we observed
higher frequencies of Tregs (CD3+ CD4+ CD25 + Foxp3+ Helios
+Nrp-1+) and iTr35 (CD3+ CD4 + CD25 + Foxp3-IL-35+) cells in
uterine draining lymph nodes and spleens respectively. In the
decidua, IL-35 administration caused a decrease in the frequency
of CD19+ cells and an increase in the frequency of CD19 +IL35+
cells. After anti-Ebi3 administration an increased IL-17A level in
mouse serum was observed.

CONCLUSIONS: The obtained results show that the administra-
tion of rIL-35 shortly after mating increased the frequencies of
regulatory T and B lymphocytes while the neutralizing antibody
anti-Ebi3 affected fetal condition and increased IL-17A level in
mouse serum and influenced the pool of T2-MZP cells. These results
indicate that IL-35 may have a supportive effect on tolerance
induction and pregnancy maintenance but its complex pleiotropic
effects on different populations of regulatory cells require further
investigation. This research was supported by the National Science
Centre Poland grant no. 2019/35/D/NZ5/02718.
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OBJECTIVE: In pregnancy, regulatory T cells (Tregs) are impor-
tant to establish immune tolerance and are involved in maintenance
of a favorable outcome. Relatively high frequencies of CD4 + CD25
HI FOXP3 + Tregs are found at the decidua. Extravillous tropho-
blasts (EVT) are invading fetal cells that play a crucial role in
placentation and show high levels of immunoregulatory markers. It
is unknown where the decidual Tregs originate from, if Tregs are
recruited to the decidua or locally converted from conventional CD4
+ T cells, and to what extent EVT are involved in inducing a Treg
phenotype. We aimed to explore the effect of EVT on the phenotype
of conventional CD4 + T cells in vitro.
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METHODS: We previously enriched trophoblasts from first-
trimester placental tissue to set up long-term primary cytotropho-
blast (CTB) stem cell cultures. These CTB were differentiated to EVT
that show typical phenotypic features corresponding with EVT in
vivo. EVT were co-cultured with aCD3/CD28-stimulated conven-
tional CD4 + CD25loCD127hiCD45RA + GPA33in T cells (Tconv) for
72h-96h.

RESULTS: Presence of EVT resulted in significant activation of
Tconv, demonstrated by increased CD25 expression (median MFI
fold change 0.51, p = 0.016) and decreased CCR7 (median MFI fold
change -0.56, p = 0.031). This was accompanied by enhanced cell
proliferation and acquisition of regulatory markers FOXP3 (median
MFI fold change 2.56, p = 0.031) and HELIOS (median MFI fold
change 0.51, p = 0.031). The observed phenotypic changes were
dependent on CD28 co-stimulation, as Tconv stimulated with CD3
alone showed minimal changes compared to those receiving CD3/
CD28 stimulation. Presence of EVT with Tconv led to increased
secretion of immunomodulatory factors, with elevated IL-10, IDO,
and PD-L2 levels compared to either cell type alone.

CONCLUSIONS: This study suggests that EVT can directly
promote the acquisition of regulatory features in conventional T
cells, providing new insights into local Treg generation at the
maternal-fetal interface during pregnancy.

KEYWORDS: Extravillous trophoblast, Regulatory T cells, Cell
culture
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OBJECTIVE: Pregnancy loss affects around 15% of couples trying
to conceive and is associated with significant physical, financial and
psychological consequences. While the aetiology may be diverse, it is
most commonly brought on by abnormal genetic makeup of the
embryo. The ability to accurately assess the risk of complications
early in pregnancy by developing reliable biomarkers can signifi-
cantly enhance clinical decision-making, allowing for timely inter-
ventions, personalised care plans, and improved counselling. The
primary purpose of this study was to compare the peripheral
immune cell populations during early pregnancy between women
who later underwent a miscarriage due to genetic abnormality and
those with subsequent live births.
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METHODS: In this study, we recruited 35 female patients aged
23-47 (mean 37) years who achieved clinical pregnancy following
assisted reproduction without PGT-A. Peripheral blood was collected
by venipuncture from all patients during the first trimester.

A portion of the sample was run on a haematology analyser
(Sysmex, XN-1000™) to determine the complete blood count with
white blood cell differential.

The remaining blood was subjected to standard gradient centri-
fugation to isolate the peripheral blood mononuclear cells, which
were then incubated with appropriate fluorescently labelled anti-
bodies and analysed using multiparameter sorting and flow cytome-
try (BD, FACS Lyric™) to study their composition. The following
peripheral immune cell populations were identified and quantified:
total T cells (CD3+), total B cells (CD3-CD19+), T helpers (CD3
+CD4 +CD8-), cytotoxic T killers (CD3 + CD4-CD8+ ), double-posi-
tive T cells (CD3+CD4+CD8+), double-negative T cells (CD3
+CD4-CD8-), T follicular helper cells (CD3+ CD4+ CD8-CD185 +),
Thl (CD4+CD183+CD196-), Th2 (CD4 +CD183-CD194 + CD196-),
Th9 (CD4+CD194-CD196+), Th17 (CD4+CD183-CD194+CD196
+) and Treg cells (CD4 + CD8-CD25highCD1271ow).

Patients were followed up until pregnancy resolution. The
quantities of the studied immune cell populations were retrospec-
tively compared according to pregnancy outcomes using indepen-
dent samples Mann-Whitney U-test and are reported as median
(range).

RESULTS: Seven of the patients in our cohort miscarried and the
abortion material underwent genetic testing. Chromosomal anoma-
lies were established in all cases including full or high-grade mosaic
trisomy of chromosomes 2, 9, 16, 18 and 20. The pregnancy loss in
these 7 patients occurred between the 7th and 14th gestational
week. The remaining 28 patients carried the pregnancy to term
resulting in healthy live births.

Patients who experienced pregnancy loss were slightly albeit not
significantly older than those who reached full term (39.6 + 2.4 vs
36.7 = 6.3 years, respectively, p>0.05).

When comparing the two pregnancy outcome groups in terms of
complete blood count with differential, we found that the miscar-
riage patients had significantly higher basophil quantities than the
live birth group (0.10 (0.10)x10"9/L vs. 0.05 (0.16)x1079/L,
respectively, p=0.013).

Looking at the immunophenotyped cell populations analysed by
flow cytometry, it turned out that the pregnancy loss group had a
significantly lower percentage of cytotoxic T cells in the peripheral
blood than the live birth patients (17.3 (22.8)% vs. 26.5 (41.9)%,
respectively, p=0.025).

The quantities of the remaining immune cell populations did not
differ between the studied groups (p > 0.05).

CONCLUSIONS: It is possible that once the maternal immune
system recognises a fetus as genetically abnormal, it treats it as an
allergen or pathogen elevating basophil levels and recruiting cyto-
toxic T cells on site, thereby reducing their levels in the periphery. If
confirmed by prognostic models in a larger cohort, these two
indicators could serve as potential biomarkers of a genetically
unviable fetus.

KEYWORDS: peripheral blood biomarker, immune cells, preg-
nancy, miscarriage, aneuploidy
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OBJECTIVE: In the early days of the COVID-19 pandemic,
uncertainty about the virus and the dangers it poses in pregnancy
caused great uncertainty and concern, especially among pregnant
women. New data suggest an increased risk of obstetric complica-
tions, including maternal complications, preterm birth, intrauterine
growth restriction, hypertension, stillbirth, gestational diabetes and
the risk of developmental disorders in newborns. Therefore, the aim
of this study was to investigate the expression of immune checkpoint
molecules TIM-3 and Gal-9 on tissue sections from placentas of
patients with acute Covid, patients who had experienced Covid-19
infection, and control patients with normal births.

METHODS: For the evaluation of TIM-3 and Gal-9, we used a
total of 60 placentas from women who had given birth to female or
male children at Augsburg University Hospital. We examined 10
women with acute Covid-19, 10 men with acute Covid-19, 10
women after acute Covid-19, 10 men after acute Covid-19, 10
control women after term delivery and 10 control men after term
delivery. Immunohistochemical staining against TIM-3 and Gal-9
was performed, and marker expression was assessed by an immu-
noreactive score (IRS). The identity of cells expressing TIM-3 or Gal-
9 was then analyzed by double immunofluorescence analysis.

RESULTS: TIM-3- and Gal-9 positive maternal macrophages are
significantly upregulated in the decidua of female acute Covid-19
placentas. TIM-3 is significantly up-regulated in male extravillous
trophoblast cells in the acute phase of Covid-19. On the other hand,
TIM-3 was significantly downregulated in Hofbauer cells from male
placentas after Covid-19. Gal-9, the ligand for TIM-3, was signifi-
cantly upregulated in Hofbauer cells from male placentas after
Covid-19. Triple immunofluorescence analysis showed that male
Hofbauer cells (analyzed by CD163 staining) were positive for both
TIM-3 and Gal-9.

CONCLUSIONS: Surprisingly, the observed effects were related
to fetal sex. Further studies are needed to analyze the imprinting
effect of this infection in particular.

KEYWORDS: SARS-CoV-2 infection, TIM-3, Gal-9, CD163,
macrophages
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OBJECTIVE: This study aims to evaluate the accumulation and
potential toxicity mechanisms of micro- and nanoplastics (MNPs) in
reproductive cells, specifically human cumulus oophorus cells,
spermatozoa and Human Umbilical Vein Endothelial Cells
(HUVEGs). Using synchrotron radiation X-ray fluorescence (XRF)
microscopy, we will trace the labelled model MNPs and assess the
elemental alterations induced by exposure to different plastic poly-
mers, providing insights into their impact on fertility and vulner-
ability of the placental barrier.

METHODS: Human cumulus oophorus cells, spermatozoa and
HUVECs were collected from consenting donors and exposed in vitro
to model polyvinyl chloride (PVC) and polyethylene (PE) MNPs
labeled with cadmium-selenide quantum dots (CdSe-QDs). The
exposure occurred at different concentrations and incubation times.
XRF microscopy at different synchrotron facilities was employed to
detect nanoplastics accumulation and to map elemental distribution
changes (Se, P, S, Ca, K, Fe) potentially linked to cytotoxic effects.
Additional conventional analyses also included cell viability assays
and structural integrity assessments.

RESULTS: Preliminary data suggest that MNPs accumulate in
cumulus oophorus cells, spermatozoa, and HUVECs, with differences
between cell types. In HUVECs, plastic accumulation and toxicity
varied depending on the polymer type: one polymer remained
superficial but exhibited higher toxicity, while the other was inter-
nalized with lower toxic effects. Conversely, in cumulus oophorus
cells and spermatozoa, no significant differences were observed
between polymers. This was likely due to the shorter incubation
time (spermatozoa) and the lower vulnerability of these reproductive
cells compared to HUVECs.

CONCLUSIONS: Our findings indicate that MNPs can actively
interact with human reproductive cells and endothelial cells, with
cell type-dependent differences in accumulation and toxicity. These
results highlight the need for further investigation into the impact of
environmental pollutants on reproductive health and fertility, and
demonstrate that advanced approaches are needed in this research.

KEYWORDS: Plastics, cumulus cells, spermatozoa, HUVECs,
reproductive toxicity, XRF microscopy
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OBJECTIVE: The key to maintaining pregnancy is the balance
between pro-inflammatory and anti-inflammatory responses, in
which immune cells such as B and T lymphocytes play a pivotal
role. While the function and regulation of B-regulatory cells (Breg)
population in pregnancy remain unclear, their involvement in
sustaining immune tolerance seems to be crucial.

Interleukin 33 (IL-33) is an alarmin, a member of the IL-1 family,
produced and released by damaged or necrotic cells. It has a broad
pleiotropic action that influences differentiation, maintenance and
function of immune cell types via the ST2 receptor. It has also been
shown to be chromatin-associated in the nuclei and can regulate
transcription. This study aims to investigate the interrelation
between IL-33 and its receptor in Breg cells in the context of
miscarriage during the first trimester of pregnancy.

METHODS: We determined the frequencies of Breg subpopula-
tions: Bla, B10, immature B cells, plasmablasts, and memory B cells,
and the expression of IL-33 and ST2 receptor in these cells in blood
from pregnant women and from women after miscarriage using flow
cytometry methods. Using advanced analytical tools such as t-SNE
and FlowSOM, detailed comparative analyses of samples were
performed using two-dimensional gating methods. We also analyzed
the concentration of IL-33 and its soluble receptor sST2 in serum
from these patients.

RESULTS: In women after miscarriage an increased percentage of
B cells (CD19 +), immature B cells and plasmablasts with expression
of ST2 receptor within total lymphocytes, but decreased percentage
of B10 ST2 + cells within total CD19 + cells, compared to the control
group were observed. The median expression of B10 ST2+ and Bla
ST2+ B cells increased significantly in patients after miscarriage.
Furthermore, we observed a higher percentage of immature B cells
and plasmablasts with the expression of ST2 receptor in women who
experienced miscarriage between 9 and 13 weeks of gestation
compared to those who miscarried between 6 and 8 weeks. There
were no significant differences between the expression of IL-33 in
the examined population of B cells and serum levels of IL-33 and
sST2. The t-SNE and FlowSOM analysis did not reveal any differ-
ences in the complexity of B cell clusters between pregnant and post-
miscarriage women but allowed for the visualization of a B cell
population characterized by the highest expression of the ST2
receptor (CD19+ CD27 +IgM+ /-; memory B cells). Analysis of the
frequency of these cells within the CD19+ population showed a
significant decrease in CD19 + CD27 +IgM + cells and an increase in
CD19 +CD27 +IgM- and CD19 +CD27 +IgM-ST2+ cells in patients
after miscarriage compared to the control group. This may suggest
the involvement of the ST2 receptor in shaping the immunological
memory associated with the pregnancy.

CONCLUSIONS: The obtained results show for the first time the
presence of the ST2 receptor on regulatory B cells in pregnant
women and in women after miscarriage in different proportions,
depending on the subpopulation of these cells. Increased expression
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of the ST2 receptor on the Bla, B10 and memory B subpopulations
suggests the involvement of IL-33 in the regulation of the Breg
response in women after miscarriage.

KEYWORDS: pregnancy, miscarriage, Breg cells, IL-33, ST2
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Extracellular vesicles and cytokines from menstrual
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OBJECTIVE: Intricate cellular interactions between the blasto-
cyst and endometrium are essential for embryo implantation. Altered
embryo-uterine signaling can result in implantation failure, early
pregnancy loss, or placental abnormalities leading to adverse preg-
nancy outcomes. Key signaling factors at the feto-maternal interface
include extracellular vesicles (EV) and cytokines originating from
endometrial stromal cells. This study characterizes EVs and cyto-
kines from menstrual blood-derived mesenchymal stromal cells
MenSCs, including stem cells) and evaluates the ability of these cells
to promote trophoblast invasion using an in vitro 3D model.

METHODS: MenSCs were isolated from the menstrual blood of
three healthy women using filtration and Ficoll gradient. For EV
isolation, ultracentrifugation of supernatant from decidualized and
non-decidualized MenSCs was used to fractionate the large (IEV) and
small EVs (sEV). EVs were characterized by Western blot, nanopar-
ticle tracking analysis (NTA), and transmission electron microscopy
(TEM) to evaluate their protein markers, concentration, size dis-
tribution, and morphology. Cytokine expression was analyzed over a
17-day culture period using a proteome profiler cytokine array. The
3D invasion model was performed using spheroids formed by the
extravillous trophoblast derived HTR8/SVneo cell line and MenSCs
embedded in matrigel. Invasion was visualized by microscopy every
1, 24, 48, and 76 h of co-culture.

RESULTS: MenSCs produced EVs with concentrations of 1EVs
ranging between 1.2 x 10'° - 1.8 x 10'° particles/mL and sEVs
ranging between 1.8 X 10'°-5.1 x 10'° particles/mL with an average
particle size of 162.5 nm for IEVs and 108 nm for sEVs. Extracellular
vesicles were positive for the sEV markers CD63, CD9, and ALIX and
the IEV markers GAPDH and CD47. EV distribution and protein
expression were similar in non-decidualized and decidualized
groups. Total RNA content was higher in EVs from decidualized
cells compared to those from non-decidualized cells. MenSCs
expressed multiple cytokines, such as IL-6, PAI-1, IL-8, SDF, GM-
CSF, ICAM1, CCL2, and CXCL1. In the 3D model, MenSCs triggered
the invasion of trophoblast spheroids compared to the negative
control.

CONCLUSIONS: MenSCs can successfully be used as a non-
invasive alternative to endometrial biopsies to model implantation,
which was demonstrated by their ability to promote invasion of
trophoblast spheroids in a 3D model. MenSCs produce small and
large EVs as well as a variety of cytokines which may be important
signalers involved in embryo implantation and regulation of tropho-
blast invasion.

KEYWORDS: trophoblast invasion, spheroid, endometrial stro-
mal cells, extracellular vesicles, cytokines
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Galectin profiles in maternal metabolic adaptation:
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OBJECTIVE: Galectins (gal) are glycan-binding proteins, with
gal-1, gal-3, and gal-9 implicated in immunological and vascular
adaptations during pregnancy. However, their role in metabolic
adaptation remains unclear. This study aimed to analyze maternal
galectin profiles during the first and second trimesters in pregnant
women with varying metabolic statuses.

METHODS: Maternal circulating levels of gal-1, gal-3, and gal-9
were measured by ELISA at 12-15 weeks (n=80) and 24-28 weeks of
gestation (n=151). Associations between galectin levels and clinical
measures (e.g. BMI), metabolic parameters (e.g., insulin sensitivity),
and plasma proteomics data were assessed using Spearman’s correla-
tion analysis.

RESULTS: In the first trimester, elevated gal-1 and gal-9 levels in
pregnant women with obesity positively correlated with C-peptide
and proteins tied to inflammation and complement activation. In the
second trimester, gal-3 and gal-9 levels correlated with pre-preg-
nancy BMI, while gal-3 was also linked to insulin sensitivity
(Matsuda Index). After an oral glucose challenge, gal-1, gal-3, and
gal-9 levels decreased in women with a BMI <25 kg/m2, but not in
those with overweight or obesity. In women with a BMI <25 kg/m2,
gal-1 across all oral glucose tolerance test time points (fasting, 1 h,
2 h) positively correlated with HOMA-IR and inversely with insulin
sensitivity; these correlations were absent in women with over-
weight and obesity.

CONCLUSIONS: Early in gestation, gal-1 and gal-9 reflect
maternal metabolic status. Later in gestation, gal-3 and gal-9 are
correlated with obesity and insulin resistance, while gal-1 exhibits
enhanced sensitivity to a glucose challenge in lean women, suggest-
ing galectins may have a role as dynamic markers of metabolic
adaptation in pregnancy.

KEYWORDS: galectin, glucose, BMI, c-peptide, insulin sensitiv-
ity, overweight, obesity, pregnancy
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Differential expression of microRNA in exosomes
derived from uterine fluid of women with thin
endometrium
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OBJECTIVE: What is the expression pattern of microRNA
(miRNA) in exosomes isolated from uterine fluid of women with
thin endometrium.

METHODS: Small RNA sequencing was conducted in exosomes
isolated from uterine fluid of women with thin endometrium (TE,
n=4) and normal endometrial uterine fluid of fertile women (NE,
n=4). The differentially expressed miRNA in exosomes derived from
uterine fluid were identified. The functions of the differentially
expressed miRNA were analyzed by gene ontology enrichment
analysis and Kyoto Encyclopedia of Genes and Genomes (KEGG)
pathway analysis.

RESULTS: Small RNA sequencing showed that the percentage of
exosomes miRNA in the total small RNA isolated from TE and NE
were not significantly different (P=0.354). A total of 306 differen-
tially expressed miRNA (fold change >2.0 and P < 0.05) were
identified, including 142 up-regulated and 164 down-regulated in TE
exosomes as compared with NE exosomes. Functional analysis
revealed that the differentially expressed miRNA were predicted to
target genes significantly related to cell growth and regeneration
function, such as MMP2, MMP14, RUNX1, BAD, TGFB1, WNT3A,
CXCL12, SOX10, SEMA4D and HOX10 (P <0.05). In addition, the
predicted target genes of these differentially expressed exosomes
miRNA were significantly (P<0.05) enriched in 50 pathways,
including the MAPK and Notch signaling pathway.

CONCLUSIONS: The differential expression patterns of exosomes
miRNA were identified. Many exosome miRNAs may be involved in
regulation of the endometrial repair and regeneration of women
with thin endometrium.

KEYWORDS: thin endometrium, exosomes miRNA, small RNA
sequencing analysis
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OBJECTIVE: Galectins (gal-1 and gal-3) are key regulators of
immunomodulatory and proangiogenic pathways, influencing car-
diac homeostasis through glycan-dependent modulation of
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inflammation. Their role in post-pregnancy hypertension and their
association with preeclampsia (PE) history remain poorly under-
stood. This study investigates whether serum galectin levels inde-
pendently predict hypertension development following PE, or if
factors such as body mass index (BMI) and PE recurrence exert
greater influence, while evaluating their potential as early biomar-
kers of long-term maternal cardiovascular risk.

METHODS: A retrospective cohort study analyzed stored serum
samples from women with prior PE. Participants were divided by
hypertension status at one-year follow-up (hypertensive: n=>50;
normotensive: n=106) and PE recurrence (single episode: n=109;
multiple episodes: n=47). Serum gal-1 and gal-3 levels were
measured via ELISA. Clinical variables, including BMI, blood pres-
sure, and menopausal status, were recorded. Multivariable regres-
sion models assessed the independent contributions of hypertension,
PE recurrence, and BMI to galectin levels.

RESULTS: Hypertensive women at follow-up exhibited signifi-
cantly elevated serum gal-1 levels compared to normotensive
women, with no differences in gal-3. These women were older
and had higher BMI. After BMI adjustment, the association
between gal-1 and hypertension weakened, indicating BMI as a
stronger driver of gal-1 levels than hypertension. Women with
recurrent PE showed markedly higher gal-1 levels than those with
a single episode, with gal-3 levels unchanged; they also had
elevated baseline blood pressure and greater hypertension inci-
dence at follow-up. Regression analyses confirmed that PE recur-
rence and BMI independently predicted elevated gal-1 levels,
while hypertension status did not.

CONCLUSIONS: This study reveals that elevated gal-1 levels in
women with hypertension or recurrent PE are driven more by
metabolic factors, like higher BMI, and a history of multiple PE
episodes, rather than hypertension itself. Gal-3 levels, in contrast,
showed no significant changes. These findings position gal-1 as a
promising biomarker for long-term maternal cardiovascular risk,
highlighting the need for targeted monitoring and early intervention
in women with a PE history.

KEYWORDS: galectin-1, preeclampsia, hypertension, maternal
cardiovascular risk, post-partum
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potential biomarker for predicting pre-eclampsia
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OBJECTIVE: Pre-eclampsia (PE) is a serious pregnancy complica-
tion characterized by hypertension, proteinuria, and/or organ dys-
function after 20 weeks of gestation, presenting significant risks to
both maternal and neonatal health.

CD93 is a C-type lectin domain transmembrane glycoprotein that
plays a key role in cell migration and cell adhesion and it is
expressed in platelets, endothelial cells and immune cells. Soluble
CD93 (sCD93) also acts as a proangiogenic factor, opsonin and
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diagnostic/prognostic factor in metabolic and inflammatory dis-
eases. The aim of this study was to investigate the role of soluble
and membrane-associated CD93 as a potential biomarker for PE,
particularly in assisted reproductive technology (ART) pregnancies.
The study explored the hypothesis that inflammation in PE may
drive increased levels of sCD93, which could serve as a diagnostic
marker of PE in particular for ART-related pregnancies.

METHODS: We assessed sCD93 concentrations in the serum of
three patient groups: oocyte donation (OD), homologous in vitro
fertilization (IVF), and spontaneously (SP) conceived pregnancies.
Placental tissue was collected from all groups, and immunohisto-
chemical analysis was conducted to evaluate CD93 expression at the
tissue level. Membrane-associated CD93 expression was further
analyzed in trophoblast cell lines (BeWo, HTR8/SVneo, JAR and
JAG3) and endothelial cells by flow cytometry and western blot
analysis. Gene expression was quantified by RT-qPCR.

RESULTS: Preliminary results showed that sCD93 levels in the
third trimester of gestation were lower in PE pregnancies compared
to spontaneous ones. In ART pregnancies, sCD93 levels progressively
decreased across trimesters, with significant differences observed in
OD pregnancies. Gene expression analysis showed that CD93 was
absent in trophoblasts but was present in endothelial cells, particu-
larly in decidual endothelial cells. Pro-inflammatory stimuli
appeared to increase CD93 expression. Immunohistochemical ana-
lysis revealed that CD93 was more abundant in placental tissue of
IVF pregnancies compared to healthy spontaneous pregnancies. We
also observed that in the first trimester placenta, the cytotropho-
blasts were positive.

CONCLUSIONS: Our study suggests that CD93, especially its
soluble form, may be an important biomarker for PE, particularly in
pregnancies involving ART. The findings indicate that CD93 may be
involved in the inflammatory processes that contribute to the
development of PE. Further research is needed to explore the role
of CD93 in endothelial cell function, its involvement in angiogenesis
and its potential as an early diagnostic tool for PE.

* B.F. and A.B. contributed equally to the work.

KEYWORDS: Pre-eclampsia, sCD93, ART,
inflammation.
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OBJECTIVE: The placenta is a unique organ that ensures
maternal and fetal well-being by permitting oxygen and nutrient
exchange through the placental villi, which are bathed in maternal
blood. During placentation, cytotrophoblast cells play a crucial role,
differentiating into syncytio and extra-villous trophoblasts. Syncy-
tiotrophoblasts, which cover the villi and directly interface with
maternal blood, are essential for nutrient and gas exchange. Extra-
villous trophoblasts, on the other hand, are invasive cells that
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migrate through the decidua into the inner third of the myometrium,
where they interact with various immune cells.

Trophoblast invasion and arterial remodelling are altered in pre-
eclampsia (PE), one of the most common causes of maternal and
foetal death, the aetiology of which is still unknown. There are no
treatments for PE, but low-dose aspirin (LDA) is administered to
prevent its development. This drug acts by reducing trophoblast
apoptosis, inflammation and oxidative stress, mechanisms that
contribute to the reduction of epithelial dysfunction.

In this study, we aim to investigate the direct effects of LDA on
trophoblast cells using a 3D trophoblast organoid model. Specifi-
cally, we aim to evaluate the potential of LDA in modulating key
trophoblast functions, including immunoregulation and tissue inva-
sion, to better understand its therapeutic role in pregnancy-related
complications such as preeclampsia.

METHODS: Trophoblast cell lines, JEG-3, were used for pre-
liminary evaluation. Cell viability was assessed after treatment with
two different LDA concentrations: 30 uM and 100 pM. Gene expres-
sion was then assessed by RT-qPCR analysis, focusing on markers of
invasion and migration, such as MMP2, ITGB1, TGF-3 and HLA-G.
The same experiments were then performed on trophoblast orga-
noids derived from placenta samples obtained by voluntary termina-
tion of pregnancy at IRCCS Burlo Garofolo Hospital (Trieste, Italy).

RESULTS: Our results showed that administration of LDA at both
chosen concentrations did not affect cell viability either in the
trophoblast cell line or in the more physiologically relevant organoid
model. Gene expression analysis revealed no significant differences
in the expression of invasion and migration markers between treated
and untreated samples, although trophoblast organoids differen-
tiated into EVTs showed a slight increase in the expression of
MMP2, TGF-f and ITGP1 after aspirin treatment. Of note, the
organoid model also allowed us to assess changes in cytokine
expression by trophoblast cells, a property that has been difficult
to study in cell line models.

CONCLUSIONS: Our results suggest that LDA does not affect
trophoblast viability and can influence gene expression associated
with invasion, particularly in EVT-differentiated organoids. The
ability of organoids to model trophoblast migration, invasion and
cytokine expression underscores their potential as a physiologically
relevant system for studying PE mechanisms and evaluating preven-
tion strategies.

KEYWORDS: Pre-eclampsia, preventive treatment, low dose
aspirin, trophoblast organoid
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OBJECTIVE: The imbalance between Thl and Th2 cytokines is
known to contribute to fertility disorders. Previous studies have
demonstrated significantly elevated Th1/Th2 ratios in patients with
repeated implantation failure (RIF) and/or recurrent pregnancy loss
(RPL), typically measured by flow cytometry in peripheral blood
samples. Novel preformulated assay formats (DuraClone IF T Helper
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Cell Tube, Beckman Coulter) hold the promise of enhanced standar-
dization and reduce pipetting fault. However, the dry format’s
performance characteristics must be validated against conventional
flow cytometric approaches using cocktails from liquid antibodies. In
this study, we assessed intracellular cytokine production using the
DuraClone IF T Helper Cell Tube in healthy fertile women and in
women with RIF and RPL.

METHODS: A total of 56 women (median age 37 years) were
included in the study. The control (CTRL) group comprised 16
healthy fertile women with at least one naturally conceived child.
The RIF group included 24 women who had undergone 3-8 IVF
stimulation cycles (median: 3) and experienced 3-9 implantation
failures (median: 5). The RPL group consisted of 16 women with a
history of 3-6 early miscarriages (median: 3). Collected blood
samples were stimulated using Phorbol-Myristate-acetate (PMA)
and ionomycin in presence of Brefeldin A to inhibit secretion of
cytokines (Duractive 1, Beckman Coulter). Samples were incubated
for 3hours at 37° C in 5% CO2. Cells were fixed, washed and
permeabilized using the PerFix-nc kit (Beckman Coulter). Intracel-
lular and surface staining was performed using DuraClone IF T
Helper Cell Tubes (CD3, CD4, CDS8, IFN-y, IL-4, IL-17; Beckman
Coulter) with additional liquid antibodies TNF-a (Beckman Coulter)
and IL-10 (BioLegend). Data analysis was performed using a DXFLEX
flow cytometer (Beckman Coulter) and Kaluza data analysis software
(Beckman Coulter).

RESULTS: The CTRL group was significantly younger than the
RIF and RPL groups (p = 0.001). No significant differences in
individual intracellular cytokine production were observed among
the three groups. However, the Thl cytokine profile was signifi-
cantly more predominant in women from the RIF and RPL groups,
particularly in relation to IL-10. The TNF-a/IL-10 ratio (p = 0.005)
and IFN-y/IL-10 ratio (p = 0.02) were significantly higher in two
fertility disorder groups. No significant differences were found
between the RIF and RPL groups in individual cytokine production
or Th1/Th2 ratios.

CONCLUSIONS: The DURAClone IF T Cell Activation panel
provides a reliable and efficient method for detecting Th1/Th2
cytokines together with additional drop-in markers of interest and
can be implemented in routine reproductive immunology laboratory
practice.

KEYWORDS: Intracellular cytokines, repeated implantation fail-
ure, recurrent pregnancy loss
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OBJECTIVE: Uterine Natural Killers (NKs) recognize trophoblast
HLA-C proteins with transmembrane Killer-cell immunoglobulin-like
receptors (KIRs). This interaction is an important stage of embryo
implantation and placenta formation. It is believed that KIR AA
genotype is not favorable for implantation and pregnancy course.
Women with KIR AA genotype experience pregnancy complications,
miscarriages, and repeated implantation failures in ART programs.
The aim of this investigation was to evaluate KIR genotypes in
patients with reproductive losses (repeated implantation failures and
miscarriages in ART programs) and fertile women (egg donors,
surrogate mothers).
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METHODS: The study group included 51 women with repeated
implantation failures and early pregnancy losses after ART (repro-
ductive failure group - RF). The fertile control group (F) consisted of
26 female egg donors and surrogate mothers. Genetically tested
embryos (PGT-A - NGS) were transferred to all patients and
surrogate mothers.

Genomic DNA was extracted from blood samples using the
NucleoSpin Blood kit (Macherey Nagel). KIR haplotyping was
performed with the LinkSeq KIR Typing Kits, based on a real-time
PCR method with melt curve analysis. KIR genotypes and Cen/Tel
haplotypes were determined using SureTyper software.

The Ethical Committee of Nadiya Clinic approved the study
protocol. All women gave informed consent to participate.

RESULTS: Among RF women, KIR AA genotype was detected in
14 (25%) cases, and in the F group - in 6 (27%) cases. It should be
noted that all 6 surrogate mothers in whom the KIR AA genotype was
detected had 1-2 implantation failures after the transfer of geneti-
cally tested embryos. Pregnancy rate per embryo transfer was 31,6%.
In 5 of them, implantation failures were observed when sibling
embryos were transferred, and a successful pregnancy occurred
when embryos from other genetic parents were transferred. In 20
surrogate mothers with KIRBx genotype only 4 implantation failures
occurred after the embryo transfer of 22 PGT-A tested embryos.
Pregnancy rate per embryo transfer was 81.8%. So, in some fertile
women, the presence of KIR AA genotype did not negatively affect
their own reproductive potential. Most likely this is due to the fact
that the HLA-C genotype of the embryo itself and the genetic parents
is important for the success or failure of implantation. It is also
possible that other factors have an influence on the realization of the
reproductive function in women with KIRAA genotype.

CONCLUSIONS: The frequency of KIR AA genotype in fertile
women and patients with reproductive losses was the same in our
study. In surrogate mothers with KIR AA genotype, implantation
failures after embryo transfer occur more frequently than in KIRBx
women.

KEYWORDS: Implantation, NK, Killer-cell immunoglobulin-like
receptor, KIR, KIR AA genotype
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OBJECTIVE: Exogenous gonadotrophins administration during
in vitro fertilization/intracytoplasmic sperm injection (IVF/ICSI)
cycles could significantly alter the endogenous follicular regulation
system and could influence oocyte quality. The analysis of the
follicular fluid (FF) cytokine profile in physiological natural cycles
is crucial to understand the role of FF milieu on follicle development.
So far, the FF cytokine profile has been analyzed only in controlled
ovarian stimulation cycles and in natural cycles modified by hCG.
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Our study defines the cytokine profile of individual FF aspirated
from antral follicles in physiological natural cycles, their role on the
follicular size, but also how women age control the FF cytokine
profile.

METHODS: A total of 203 FFs obtained from women with regular
ovulatory menstrual cycles, nulliparous, undergoing ovarian tissue
cryopreservation for non-gynecological malignancies, were ana-
lyzed: 115 FFs from the Group 1 (10 to 29 years of age) and 88
FFs from the Group 2 (30 to 40 years of age). The diameter of antral
follicles in each resected ovary was measured with a sterile ruler by
the same operator, individual FFs were gently aspirated from the
follicular antrum. The levels of the 27 cytokines (IL-1f3, IL-1Ra, IL-2,
IL-4, IL-5, IL-6, IL-7, IL-8, IL-9, IL-10, IL-12, IL-13, IL-15, IL-17, IFN-
vy, TNF-a, G-CSF, GM-CSF, VEGF, PDGF, FGF, IP-10, MCP-1,
RANTES, eotaxin, MIP-1a, and MIP-13) were measured in FFs of
the 2 groups of women with X-MAP Technology (Bead- Based
Multiplex Immunoassay).

RESULTS: We found that, in physiological natural cycles, 26
cytokines among the 27 cytokines are detected in all FF except IL-17.
The FF cytokine profile varies on the basis of the age of the women.
In fact, FF IL-1Ra, FF IL-5, FF IL-8, FF eotaxin, and FF RANTES
increase, whereas FF IP-10 decreases in younger women (less than
30 years) compared with older women (more than 30 years).
Furthermore, the levels of IL-2, IL-4, IL-5, IL-10, IL-7, IL-9, IL-12,
IL-15, G-CSF, IFN-y, MCP1, and RANTES in the FF increased
significantly with the increased size of the follicle, whereas the
levels of FF PDGF and FF IP-10 decreased significantly with the
increased size of the follicle.

CONCLUSIONS: Our results show that, in physiological natural
cycles, age of women influences FF cytokine profile and FF cytokines
control the follicle size and thus could control its development.

KEYWORDS: cytokines, follicular fluid, ovary, physiological
natural cycles
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OBJECTIVE: The reproductive community is hesitant to endorse
the use of immune therapies such as intrauterine administration of
autologous peripheral blood mononuclear cells (PBMC) for endome-
trial modulation in patients with repeated implantation failure (RIF).
The main reason for this is the lack of objective indicators of the
effect of these therapies. In addition, reproductive specialists are
actively seeking approaches to study the specific mode of action of
these therapies. Our previous study found a strong correlation
between immunohistochemically examined immune ratios in the
endometrium and successful implantation. Therefore, the aim of this
study was to assess the effect of intrauterine administration of PBMC
on the endometrial immune environment during IVF procedures.
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METHODS: Prospective before/after study, that includes eigh-
teen women, IVF patients, who had appointed intrauterine admin-
istration of autologous peripheral blood mononuclear cells (PBMC)
were included in the study. Eligibility criteria were: having 2 or
more unsuccessful embryotransfers with euploid embryos, absence
of endometrial pathologies, absence of genetic, autoimmune endo-
crine diseases. The study was approved by IRB 10/12.04.2022. All
participants have signed written informed consent.

Two endometrial biopsies were taken from each patient. The first
biopsy was obtained 1-month prior PBMC administration, on day 7
after LH peak (LH+7). The next month they had intrauterine
administration of autologous PBMC on day LH+5. The second
endometrial sample was taken 2 days after PBMC administration,
also on day LH+7, the next month regular single frozen embryo
transfer (FET) on day LH+ 7 of euploid embryo was performed.

All endometrial samples were subjected to immunohistochemical
staining against total T (tT), T helpers (Th), T killers (Tk), NK cells
and Macrophages (M®) and were analysed on HALO visual software
for cell quantification. Immune ratios NK/T, Tk/T, Th/T, M®/T, Th/
Tk and Th/M® were evaluated.

PBMCs were obtained on day 4 after LH peak (LH+ 4) from 4 ml
whole peripheral blood after gradient centrifugation for 25 min at
400 G. The PBMC content was analysed on FACSLyric. The buffy
coat was isolated and cultivated for 24 h at 36.6°C. The media
cytokines concentrations were measured by ELISA. In the same
cycle, on day LH+5 of the menstrual cycle the cultivated PBMCs
along with the culture media were administered in the uterine cavity
under ultrasonographic guidance.

Standard single frozen embryo transfer of euploid embryo was
performed and the outcome was assessed 14 days flowing FET by
measuring blood hCG.

The evaluated immune cell ratios were compared before and after
the treatment. Data analysis was performed on SPSS.

RESULTS: When the immune cell content and ratios were
compared before and after the PBMC administration turned out that
the Th percentage was significantly elevated following PBMC
administration 0.58% (1.10) vs. 1.52% (1.49), p=0.003. The other
immune cell percentages remained unchanged (p>0.05). When the
immune cell ratios were compared before and after the treatment,
Th/tT (0.17 (030) vs. 0.32 (0.39), respectively, p=0.31), Th/Tk
(0.32 (0.44) vs. 0.55 (0.62), respectively, p= 0.011) and Th/M®
(0.17 (0.31) vs. 0.46 (0.42), respectively, p=0.037) were signifi-
cantly elevated, while NK/tT, Tk/tT and M®/tT remained similar
(p>0.05).

Of the 18 patients included, 11 went through embryotransfer and
36.4% (4/11) of them had successful embryo implantation. When
the immune ratios (after the treatment) were compared between
successful and unsuccessful implantation groups it turned out that
M®/tT ratio was significantly higher after the PBMC administration
in patients with successful embryo implantation (1.93 (1.24) vs. 0.67
(1.08), respectively, p= 0.006). The other observed immune cell
ratios were not significantly different between the two groups
(p>0.05).

When the immune ratios were compared before and after the
PBMC administration in the successful embryo implantation group it
turned out that, again, M®/tT ratio was significantly higher follow-
ing treatment (1.21 (1.16) vs. 1.93 (1.13), respectively, p=0.048),
despite M® and tT cell percentages being similar before and after the
PBMC administration (p>0.05). The other immune cell ratios did
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not differ before and after the treatment. Therefore, an elevated
M®/tT ratio may serve as a potential indicator of treatment efficacy
and could contribute to successful embryo implantation in these
women.

CONCLUSIONS: In our previous study the endometrial Th/tT,
Th/Tk, Th/M®, NK/tT, Tk/tT and M®/tT ratios were significantly
higher in women with successful embryo implantation. Here in this
study, we observe that PBMC administration elevates Th/tT, Th/Tk
and Th/M® ratios and furthermore M®/1T is significantly higher in
women with successful embryo implantation following PBMC treat-
ment. The elevated M®/tT ratio following treatment may have
contributed to the successful embryo implantation in the women
who achieved pregnancy. Therefore, PBMC administration improves
the endometrial immune environment in elevating Th/tT, Th/Tk and
Th/M® ratios and may improve the endometrial embryo receptivity
by elevating M®/tT ratio.

KEYWORDS: Immune ratios, repeated implantation failure (RIF),
peripheral blood mononuclear cells (PBMC)
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Single-cell transcriptomics identify the role of
endometrial SEMA4D + NK cells and its potential clinical
value research in patients with recurrent implantation
failure
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OBJECTIVE: SEMA4D has been identified as the key factor of
endometrial receptivity with significantly lower expression in the
mid-secretory endometrium of recurrent implantation failure (RIF)
patients. However, its cellular characteristics in the endometrium
remain rudimentary. The aim of this study was to demonstrate the
mechanism of sema4d in endometrial regulation.

METHODS: Utilizing the public datasets, we conducted a com-
prehensive assessment of SEMA4D’s role in the endometrial cells
during the mid-luteal phase in healthy controls using single-cell RNA
sequencing (scRNA-seq). We examined its expression in different
types of endometrial cells. Immunofluorescence and flow cytometry
assays were performed to verify its cellular identity

RESULTS: Eight cell types were identified including stromal
fibroblast, unciliated epithelium (glandular), unciliated epithelium
(luminal), ciliated epithelium, lymphocyte, endothelium, endo-MSC-
like cell, and macrophage. We discovered that SEMA4D was mainly
expressed by lymphocytes in the endometrium. We also observed
that SEMA4D + CD56brightCD16-NK cells were diminished in pro-
portion with RIF compared with healthy fertile controls

CONCLUSIONS: Our data provides novel insights into SEMA4D
+NK cell's unbalance of RIF that are potentially applicable to
improving the etiological diagnosis and the therapeutics of unex-
plained RIF

KEYWORDS: recurrent implantation failure,
SEMAA4D + NK cells, single-cell transcriptomics

endometrium,
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OBJECTIVE: One of the most frequently altered immunological
pathways in endometriosis (EM) is the complement system (CS). CS
belongs to the humoral immunity system and consists of over 50
serum and membrane proteins that interact, leading to the activation
of three different cascades. The activation of CS affects the opsonisa-
tion and lysis of pathogens and non-self elements, which are
additionally involved in leukocyte recruitment and inflammation
activation. The bioinformatics analysis performed by the EndometDB
online database, which collects gene expression data in healthy
endometrial tissues and in the peritoneum and ectopic lesions of
women affected by EM, revealed differential expression levels of
several complement genes within the ectopic tissue. We focused the
analysis on C7, which localisation was described also as a mem-
brane-bound molecule on endothelial cells (ECs). mC7 interacted
with the other late complement components to form membrane-
bound TCC (mTCC). mC7 acts as a trap for the late complement
components to control excessive inflammation induced by its soluble
counterpart. (Bossi et al. Blood, 2009 PMID: 9179470)

METHODS: The patients were enrolled at the IRCCS “Burlo
Garofolo”, Trieste, Italy. The study group consisted of 34 women
who underwent laparoscopy to remove EM lesions. During surgery,
biopsies of ectopic and endometrial lesions were collected and
processed to perform immunohistochemical analysis (fixation in
formalin), RNA extraction and cell isolation. Peritoneal fluid and
plasma were also collected. The anamnestic and clinical data of the
enrolled patients were collected through dedicated clinical reports
and stored in the Research Electronic Data Capture (REDCap)
software, a secure web-based application developed by Vanderbilt
University’s Institute for Clinical and Translational Research for
collecting, storing, securing, managing, and reusing research data.

RESULTS: We evaluated the C7 gene expression in the tissues and
cells isolated from the endometriotic lesions, determining that this
gene was locally expressed at high levels in all tissue samples
analysed. The C7 component was expressed at high levels by isolated
endometriotic cells. Immunohistochemistry confirmed the presence
of protein in the epithelial tissue, which showed a high positivity in
the glandular-like structures.

CONCLUSIONS: In conclusion, ectopic endometrial tissue locally
expresses and binds the complement component C7. Its presence at the
level of the lesions could also be caused by the activation of comple-
ment and therefore due to deposition. The massive production by EM
cells could be a decoy against CS activation on ectopic tissue.

KEYWORDS: Endometriosis, Complement System, C7, endothe-
lial cells
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OBJECTIVE: This study investigates whether the autologous
infusion of peripheral blood mononuclear cells (PBMCs) treated
with hCG may improve endometrial receptivity and vascularization
in women affected by recurrent implantation failure (RIF), a condi-
tion that impacts almost 10% of couples undergoing assisted
reproductive technique (ART) treatments and who are unable to
reach a pregnancy despite the transfer of three high-quality embryos.

Immunomodulatory treatments adopted in ART clinics are
numerous; however, outcomes remain controversial, and no stan-
dardized therapeutic approach exists. Currently, the therapy under
evaluation seems to be the most promising approach. Nevertheless,
not only is the role of monocytes unclear, but the effectiveness of this
treatment is still being debated.

METHODS: This study analyzed monocytes extracted from 16
healthy non-pregnant women during their window of implantation.
The cells were subsequently stimulated with hCG or PBS, as a
control, for 24 hours. The expression of key inflammatory cytokines
and pro-angiogenic factors was measured via QPCR. ELISA multiplex
assay was performed to quantify the concentration of soluble
mediators in the cell supernatant. The angiogenic potential of the
treatment was assessed by challenging human umbilical vein
endothelial cells (HUVECs) with the conditioned medium obtained
from PBS/hCG-treated monocytes. Cell migration was evaluated
through tubulogenesis and scratch assays, whereas WB was used to
analyze signaling pathway activation.

Finally, endometrial organoids were generated from menstrual
blood and they were co-cultured with monocytes to examine
potential mutual interactions. Next, QPCR was carried out to assess
the expression level of receptivity markers.

RESULTS: Monocytes treated with hCG exhibited a significantly
higher expression of IL-8, VEGF-A, IL-13, TNF-a and MCP-1 com-
pared with PBS-challenged cells.

Multiplex ELISA confirmed these findings highlighting an
increase of IL-1f, but also of CCL3 and MCP-1 secretion, suggesting
that the treatment triggers the activation of angiogenic and inflam-
matory signals.

To functionally evaluate the angiogenic properties of hCG and
PBS-challenged monocytes, the conditioned medium was collected
and used to challenge HUVEGCs in scratch and tube formation assays.
Endothelial cells exposed to monocyte-conditioned media demon-
strated an enhanced migratory capability compared to fresh med-
ium, even if the differences between hCG and PBS treatments did not
reach statistical significance. In accordance, both conditions induced
the activation of the MAP kinases ERK and p38 and of NF-kB in
HUVECs compared with basal levels. Importantly, the molecular
analysis highlighted a higher degree of NF-kB and MAPK signaling
activation in the presence of the factors secreted by hCG-treated
monocytes. Endometrial organoids co-cultured with hCG- or PBS-
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treated monocytes showed increased expression of the receptivity
markers PAEP and SPP1 with comparable levels in both conditions,
even if a high interindividual variability has been observed among
the donors.

CONCLUSIONS: Our data indicate that the infusion of PBMC may
improve endometrial receptivity, by acting directly on endometrial
endothelial cells and indirectly by triggering angiogenesis, despite
the mechanisms still need to be fully investigated.

Importantly, the high interindividual variability we observed
points the need to explore the individual factors involved and to
develop predictive tools to identify the patients that would benefit
from the treatment.

KEYWORDS: Recurrent implantation failure, PBMC infusion,
endothelial cells, endometrial receptivity, inflammatory cytokines.
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OBJECTIVE: The physiological process of folliculogenesis is
regulated by factors like hormones and cytokines present in the
follicular fluid (FF). Cytokines regulate the microenvironment that
supports the follicular maturation and create an immune milieu for
oocyte and transfer embryo development. Therefore, a variation in
the cytokine balance could alter the correct follicular development.
In Assisted Reproductive Technology (ART) the use of exogenous
gonadotrophins can alter the concentration of several cytokines.
Hormones and cytokines profiles have been studied in controlled
ovarian stimulation cycles and in natural cycles modified by hCG.
We studied here the FF hormones and FF cytokines profiles in the
physiological natural cycle to clarify the role of FF hormones and FF
cytokines on normal follicular development, in order to refine the
stimulation protocols of ART that could optimize intrafollicular
milieu during oocyte maturation.

METHODS: The analysis of the FF hormones and the FF cytokines
pattern was performed collecting FF from follicular antrum of ovary
obtained from women with regular menstrual cycles, who under-
went ovarian tissue cryopreservation for non-gynaecological malig-
nancies. The diameter of antral follicles in each resected ovary was
measured with a sterile ruler by the same operator. The whole group
of patients was divided into two different groups according to age: in
particular a group of women aged between 10 and 29, and a group of
women aged between 30 and 40. We measured the concentration of
27 follicular cytokines (IL-1(, IL-1Ra, IL-2, IL-4, IL-5, IL-6, IL-7, IL-8,
IL-9, IL-10, IL-12,I1-13, IL-15, IL-17, Eotaxin, FGF, G-CSF, GM-CSF,
IFN-y, IP-10, MCP-1, MIP-1a, MIP-1f3, PDGF, RANTES, TNF-a and
VEGF) in the individual FF with xMAP technology while the
hormones (Progesterone, Estrone, Estradiol, Testosterone and
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Androstenedione) concentrations were determined by liquid chro-
matography-tandem mass spectrometry.

RESULTS: The follicle size could be influenced by the FF
hormones, in fact Progesterone was correlated with follicular size
in an age independent manner, while Estradiol, Estrone and Andros-
tenedione were correlated with the follicular size in the group of
younger women. By contrast Testosterone was never correlated with
follicular size. Steroid hormones present in FF seem to be not
impacted by the menstrual cycle phase, but their levels correlate
with several FF cytokines, indicating that FF hormones could directly
affect the FF cytokine profile in the physiological natural cycles.

CONCLUSIONS: Our outcomes show that in human physiological
natural cycles, the follicle size is influenced by FF hormones. More-
over, we found in human physiological natural cycles that there is a
compelling relationship between FF hormones and FF cytokines that
could affect the follicle development. These results could be helpful
in the perspective of improving the intrafollicular environment
during oocyte maturation, refining stimulation protocols in order
to improve ART results.

KEYWORDS: hormones, cytokines, follicular fluid
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OBJECTIVE: In the context of ovarian tissue transplantation,
reducing the hypoxic/ischemic window of 7 to 10 days post
transplantation is crucial to improve graft survival and function.
To address this challenge, we propose to enhance revascularization
by developing an advanced therapeutical medicinal product that
combines ovarian tissue, with endothelial cells (ECs) pre-seeded onto
a scaffold. Given the critical role of ECs in revascularization,
optimizing their expansion is essential to ensure sufficient cell yield.
The NANT XL System, developed by VivaBioCell S.p.A. (VBC), is a
sophisticated bioreactor that enables fully automated cell culture. It
automates key steps, such as seeding, expansion and harvesting,
facilitating the transition from a manual protocol to a streamlined,
automated workflow. All phases can be customized through a user-
defined protocol, uploaded via a web-based application. Previously,
VBC had established an automated expansion protocol for adipose
derived stem cells. Adapting the NANT XL System for EC culture
represents a strategic step towards a more efficient and standardized
approach, ensuring scalable production and enhancing tissue
engraftment and function.

METHODS: Adult Dermal Microvascular ECs (ADMECs) were
isolated from skin biopsies of patients undergoing reductive plastic
surgery at the Cattinara Hospital of Trieste (Plastic Surgery Unit).
1x106 ADMECs were seeded in the smaller T175 flask of the
bioreactor. After reaching confluence, the cells were detached,
seeded in the 636 cm2 (1LAY) flask, and subcultured in current
Good Manufacturing Practice (cGMP)-compliant process. At the end
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of the expansion phase, cells were collected in a Harvesting Bag and
characterized via flow cytometry for maintenance/stability of the
endothelial marker CD31 and the perivascular cell marker CD90. RT-
qPCR was performed to evaluate the expression of senescence-
associated genes (p16, p21, IL1, IL6, IL8). Additionally, 3-galactosi-
dase activity was assessed using a Senescence Cells Histochemical
Staining Kit.

RESULTS: Five AMDEC populations were successfully expanded,
yielding an average of 1.9 x107 cells, with 95% viability. CD31
expression remained consistent throughout the expansion process,
while CD90 expression significantly decreased. RT-qPCR analysis
indicated an upward trend in the expression of senescence-asso-
ciated genes; however, this increase did not reach statistical sig-
nificance. Instead, B-galactosidase activity was significantly higher
in the post-expanded cells compared to the pre-expanded cells.

CONCLUSIONS: ADMECs were successfully expanded in the
NANT XL bioreactors, resulting in high cell yield and viability.
While the NANT XL system facilitated significant cell proliferation, it
also led to an expected increase in cellular senescence, as confirmed
by p-galactosidase activity assays and a slight upregulation of
senescence-associated genes. However, future studies should explore
a direct comparison between senescence induced by the NANT XL
bioreactor and senescence caused by manual expansion.

KEYWORDS: endothelial cells, bioreactors, cGMP-compliant
process
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OBJECTIVE: Uterine natural killer (uNK) cells, a specialized
subset of NK lymphocytes residing in the endometrium, play a
pivotal role in immune regulation and embryo implantation. This
study retrospectively evaluates the impact of uNK cell immunophe-
notyping and subsequent immunomodulatory therapy on in vitro
fertilization (IVF) outcomes.

METHODS: A total of 122 women undergoing IVF treatment
were included in this study. uNK cell immunophenotyping was
performed using flow cytometry, and patients were stratified into
four groups based on their uNK cell profiles: (1) normal profile, (2)
low-immune profile (characterized by low absolute and relative uNK
cell counts), (3) mixed-immune profile (low uNK cell counts com-
bined with a shift toward the cytotoxic uNKdim phenotype), and (4)
over-immune profile (normal uNK cell counts with an altered ratio
favoring cytotoxic uNKdim over regulatory uNKbright cells). Preg-
nancy rates and early miscarriage rates were analyzed across these
groups.

RESULTS: The highest clinical pregnancy rate was observed after
the tailored immune-modifying treatment in the over-immune group
(70%), followed by the mixed-immune group (60%). The most
successful immune-modifying treatment approach was combination
of systemic corticosteroids with antioxidants, intravenous intralipids
and vaginally administered progesterone. No significant difference
was found between the low-immune group and the untreated normal
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group (p = 0.205). Notably, insufficient local immune activation
(low-immune profile) was strongly associated with an increased risk
of first-trimester pregnancy loss (p < 0.0001).

CONCLUSIONS: Our findings provide insights into the potential
clinical benefits of uNK cell immunophenotyping and targeted
immune-modifying treatment in reproductive medicine. While the
results suggest an association between uNK cell profiles, individua-
lized treatment approaches and IVF success, further studies are
warranted to confirm these observations and elucidate the under-
lying mechanisms contributing to improved reproductive outcomes.

KEYWORDS: Uterine NK cells; flow cytometry; in vitro
fertilization.
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OBJECTIVE: The proper tolerance of pregnancy is based on the
interaction between human killer cell immunoglobulin-like receptors
(KIR) on dNK cells with HLA-C molecules on extravillous tropho-
blasts (EVT).

Due to their function and protein structure, KIRs are divided into
inhibitory and activating types. They show a cytotoxic response
(known as the AA genotype) if there is a predominance of inhibitory
receptors on maternal dNK cells. Activating receptors induce the
secretion of cytokines and growth factors crucial for normal preg-
nancy and constitute the Bx genotype. Recurrent implantation fail-
ure (RIF) and recurrent miscarriages (RM) occur with reduced
trophoblast invasion.

METHODS: 35 couples suffering from infertility treated at the
Clinical Hospital of Gynecology, Obstetrics and Newborns in Opole
were analyzed after hormonal/metabolic assessment for suspected
thrombophilia, the semen analysis of the partner and the analysis of
the karyotype of the couple. KIR haplotype in women and molecular
genotyping of HLA-C in the partner were assessed.

RESULTS: The AA haplotype was found in 14 patients, while the
Bx haplotype was reported in 21 patients. When AA/HLAC2C2 was
found, G-CSF was used.

CONCLUSIONS: Determination of KIR genotyping resulted in the
institution of appropriate treatment with G-CSF in cycles with
assisted reproductive methods (IUI, IVF).

KEYWORDS: Genotyping KIR, HLA-C,Infertility.
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OBJECTIVE: Obesity is a serious chronic metabolic disease with
an increased proportion of fat in body.
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Adipose tissue is morphologically a very diverse organ, belonging
to the endocrine and the paracrine system, which cells release
numbers of bioactive mediators. These include hormones and
immunological factors, that can disrupt the hormonal balance. The
result is hormonal imbalance, where leptin, insulin, increased
estrogen and cortisol, decreased testosterone and growth hormone
play a major role.

In obesity, the body is in a chronic inflammatory state, accom-
panied by increased values of CRP and other inflammatory factors.
Research confirms the correlation between the rate of higher
amounts of adipose tissue and the production of cytokines - IL-6,
IL-133, TNFa and other pro-inflammatory cytokines.

In women with miscarriages due to immunological causes,
endometrial biopsies have shown an increased number of macro-
phages and NK cells and their significant activation. The frequency
of cytotoxic T lymphocytes reacting against paternal antigens with
the production of embryotoxic cytokines, especially IFNgamma,
TNF, IL-1 and IL-6, is also higher.

We aim to find out the relationship between BMI and the levels of
CRP and pro-inflamatory cytokines.

METHODS: Retrospective, women with reproductive disorders,
BMI measured at immunological clinic, CRP analysed at a depart-
ment of clinical biochemistry. Blood samples for pro-inflamatory
cytokines analysed by flow cytometry method (FCM).

RESULTS: 500 patients (7/2022 — 8/2024) were tested for CRP and
intracellular cytokines (IC). 29% women had increased BMI. We found
statistically significant correlation between increased BMI and CRP and
between increased BMI and TNF-a produced by CD3+CD4+ T ly.

CONCLUSIONS: The abnormal function of the immune system in
obesity can prevent the whole implantation process. Already with a
weight reduction of 10%, there is an improvement in fertility and a
decrease in the production of pro-inflammatory cytokines. By
approaching your normal weight, the likelihood of spontaneous
pregnancy increases.

KEYWORDS: reproduction, BMI, CRP, TNF-a
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OBJECTIVE: Antiphospholipid antibodies (aPL) consist of a
heterogeneous group of autoantibodies that are recognized to be
associated with female reproductive problems. However, there is no
agreement between studies on the individual aPLs (types and
isotypes) that prevail in specific sub-fertile cases. Today, in the era
of Artificial Intelligence (AI), we consider it a challenge to use
Unsupervised Machine Learning (ML) algorithms to estimate aPL
correlations in an effort to identify those that should be prioritized in
the investigation of affected women.

METHODS: In the present study, we retrospectively evaluated
the incidence of aPL in 250 women (aged 16-51 years). They were
selected from a population of 4000 women who had been followed
at the outpatient recurrent abortion clinic of our hospital over the
last fifteen years due to sub-fertility problems (i.e., inability to
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conceive, embryonic losses, repeated implantation failures after
IVF-RIF, recurrent spontaneous abortions (RSA), intrauterine
deaths). The inclusion of women in the study required that they
had been tested by ELISA for IgG and IgM antibodies against seven
phospholipids: cardiolipin (aCL), phosphatidylethanolamine (aPE),
phosphatidylserine (aPS), phosphatidylcholine (aPC), phosphatidy-
linositol (aPI), phosphatidic acid (aPA), and the cofactor protein (32-
glycoprotein I (af2GPI). The levels of aPLs and the specific fertility
problems of the women were analyzed using unsupervised machine
learning algorithms.

Correlations of the anti-PL responses seen through Antibody
Laboratory measurements included: a) standard Spearman’s correla-
tions analyzed with the corrplot package in R and ordered according
to Wald’s methods, and b) principal component analysis (PCA). In
addition, a regression xgboost prediction model tuned with Bayesian
optimization and 5-fold cross-validation was used for detecting
important variables distinguishing between RSA and other cases.

RESULTS: The main finding of the analysis is that anti-IgM
responses are weakly or not correlated at all with anti-IgG responses.
More importantly, for antibodies such as aPE, aPA, and aCL, Spear-
man’s correlations are globally in the 0.3 range, whereas for others
such as af2GPI, there is no correlation between IgG and IgM
responses. The same patterns of variable correlations are also seen
with PCA analysis, where in the plot delimited by the first two
eigenvectors and providing a 54% representation of the immune
response variance, we observe two arrow beams for IgG and IgM
responses.

As expected, the xgboost prediction model was not very accurate,
probably due to the limited number of observations rather than the
presence or absence of antiphospholipid immune responses. How-
ever, model interpretation with shapviz and iml packages high-
lighted variables with strong impact on the prediction based on
Shapley value contribution of each variable and partial dependence
plots respectively. These were mainly IgM responses such as aPE-
IgM, aCA-IgM, aPS-IgM, aPA-IgM but also IgG responses such as aPC-
IgG, aPI-IgG, aPE-IgG.

CONCLUSIONS: The non-correlation of anti-IgG with anti-IgM
responses undoubtedly indicates that, when searching for aPL in
women screened for the cause of their sub-fertility, both isotypes of
antibodies must be searched. On the other hand, the association of
individual aPLs with different clinical forms of sub-fertility such as
RSA or RIF as seen as Shapley value contributions of the variables of
an xgboost model should be re-examined in a larger cohort, possibly
in the frame of multicenter studies.

KEYWORDS: Antiphospholipid
Machine Learning algorithms
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OBJECTIVE: Behget disease (BD) is a relapsing inflammatory
autoimmune disease. MicroRNAs are small RNA fragments that can
regulate the gene expression. Autophagy is a protective and life-
sustaining process in which cytoplasmic components are targeted to
lysosomes for degradation. MicroRNA-199a-5p and autophagy
related gene 5 may have role in BD. The aim is to detect miRNA-
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199a-5p and ATGS5 relative expression in BD patients in order to find
out the possible association between them and severity of BD.

METHODS: Relative expression of miRNA-199a-5p and ATG5
were measured by Real-Time PCR in blood samples obtained from 47
patients with BD and 50 matched healthy controls. Full history
taking and examination to BD patients were done in addition to
severity index of their disease.

RESULTS: There was a significant difference between BD patients
and controls regarding the relative expression of microRNA 199a-5p
and ATGS5 (p <0.001) with lower expression in patients with BD than
in healthy controls. it was significantly lower in patients with
thrombophlebitis manifestation. ATG5 relative expression was sig-
nificantly higher in BD patients with arterial thrombosis than other
behcet patients. ATG5 relative expression was significantly asso-
ciated with thrombophlebitis and arterial thrombosis respectively (P
0.001). There was significant positive correlation between
miRNA-199a-5p and ATG5 relative expression in BD patients
(r=0.842, P value <0.001).

CONCLUSIONS: There was a significant difference between BD
patients and controls regarding the relative expression of microRNA
199a-5p and ATG5 (p<0.001) with lower expression in patients
with BD than in healthy controls. It was significantly lower in
patients with thrombophlebitis manifestation. ATG5 relative expres-
sion was significantly higher in BD patients with arterial thrombosis
than other behcet patients. ATG5 relative expression was signifi-
cantly associated with thrombophlebitis and arterial thrombosis
respectively (P = 0.001). There was significant positive correlation
between miRNA-199a-5p and ATG5 relative expression in BD
patients (r=0.842, P value <0.001).

KEYWORDS: MicroRNA (miRNA);
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OBJECTIVE: The IVF success rate is strongly related to the
embryo ploidy which is genetic factor leading to the failure of
embryo implantation [1]. Computer-assisted predictive modelling
can minimize the use of invasive preimplantation genetic testing for
aneuploidy. Embryo ploidy is affected by several IVF key factors
including the age of the women, oocyte quality and maturation state,
as well as sperm quality. This study aimed to apply artificial
intelligence (AI) to establish the embryo ploidy just from the
sequence of scalar IVF data, including the maternal factors, oocyte
quality and maturation state, as well as sperm and embryo qualities.

METHODS: To find the best fitting model to describe the
relationship between the dependent and the independent variable
the training logistic regression classifier and gradient boosted tree
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were used. Logistic regression - method for analysing a data set in
which there are one or more independent variables that determine
an outcome (embryo ploidy).

RESULTS: Scalar IVF data of 206 embryos in which preimplanta-
tion genetic for aneuploidy was tested (38% of embryos were
euploid): cycle number, age, woman's age (years) at ovum pickup,
time between pickup and Ovitrelle application, number of oocytes
harvested, number of MII oocytes, sperm quality, time between
stimulation and ICSI (intracytoplasmic sperm injection), time
between ovum pickup and ICSI, number of primary nuclei, total
number of embryos, embryo quality on day 5, embryo quality on day
6, PGT A results (embryo ploidy: True or False). Using training a
logistical regression classifier, we got 66% on accuracy and 57% on
training and testing data. The F1 scores were 42% (training) and
25% (testing). A gradient boosted tree improved the training
accuracy to 82% and F1 score to 73%, the performance on the test
dataset - accuracy 62%, F1 score 43%.

CONCLUSIONS: Our goal is a comprehensive Al solution to the
selection of euploid embryos. As a first step, we created a software
tool for selecting euploid embryos (gradient boosted tree method)
just from scalar parameters with 62% accuracy.
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OBJECTIVE: To explore the cellular uptake, intracellular distribu-
tion, and early immuno-toxicological responses to environmentally
relevant nanoplastics (NPs)—specifically polypropylene (PP) and poly-
vinyl chloride (PVC)—in human umbilical vein endothelial cells
(HUVECs), with a focus on vascular health in the fetal environment
and implications for neonatal and transgenerational toxicity.

METHODS: Model NPs were synthesized from PP and PVC poly-
mers and labelled with cadmium-selenide quantum dots (CdSe-QDs) to
enable both fluorescence and X-ray tracking. HUVECs—representing
the fetal endothelial barrie—were cultured under standard conditions
and exposed to environmentally relevant NP concentrations (20-50 pg/
ml; 50-350 nm). Advanced synchrotron-based imaging techniques,
including cryo-nano-tomography and X-ray fluorescence (XRF) micro-
scopy, were employed to assess NP internalisation, vesicular trafficking,
and alterations in intracellular elemental composition. Se signal from
QDs tracked NP localization, while Na, Mg, C, and O profiles indicated
early signs of cellular stress and biochemical shifts.

RESULTS: Both PP and PVC NPs were efficiently internalised by
HUVECs and localised within intracellular vesicular compartments,
suggesting activation of endocytotic pathways. Vesicle accumulation
and morphological changes were particularly evident following NP
exposure, potentially reflecting early endothelial dysfunction.
Changes in endogenous elemental profiles pointed to subtle but
significant alterations in cellular homeostasis. Given the central role
of endothelial cells in immune surveillance and vascular integrity,
these findings raise concern about how nanoplastic exposure in utero
may impact vascular development, immune modulation, and the risk
of long-term or transgenerational toxicity.

CONCLUSIONS: The use of HUVECs as a fetal endothelial model,
combined with high-resolution imaging, reveals that nanoplastics
can induce subcellular alterations suggestive of immuno-vascular
stress. These early cellular events may underpin mechanisms leading
to adverse pregnancy outcomes, neonatal vascular dysfunction, or
immune priming with potential transgenerational consequences. The
findings underscore the need to further investigate the immunologi-
cal and reproductive risks of plastic pollutants, especially during
sensitive developmental windows.

KEYWORDS: nanoplastics, cryo-nano-tomography, XRF micro-
scopy, vascular toxicity, transgenerational effects.
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OBJECTIVE: The 2021 World Health Organization’s sixth edition
guidelines recommend assessing sperm DNA integrity. Oxidative
stress is recognized as a key contributor to DNA damage, lipid
peroxidation, and oxidation of nucleoproteins. This double-blind,
placebo-controlled clinical trial was designed to evaluate the impact
of an oral antioxidant supplement (Fertilis), containing L-carnitine
and various micronutrients, on improving standard sperm para-
meters, sperm DNA quality, and outcomes of in vitro fertilization/
intracytoplasmic sperm injection (IVF/ICSI).

METHODS: A total of 263 participants were enrolled and
randomly assigned to two groups: 131 received the antioxidant
treatment, while 132 were given a placebo. The male partners in
both groups underwent their respective treatments for three months.
For each participant, we conducted hormonal and infectious tests,
performed a spermogram, and assessed sperm DNA integrity using a
TUNEL assay for fragmentation and toluidine blue staining for DNA
decondensation. Additionally, an IVF/ICSI procedure was carried
out. Sperm parameters—including volume, count, motility, and
vitality as well as DNA fragmentation and decondensation, were
evaluated and compared to baseline measurements taken before the
antioxidant treatment.

RESULTS: The study results showed a significant reduction in the
DNA fragmentation index and a notable increase in sperm motility
after three months of treatment (p = 0.01 and p = 0.02, respec-
tively). Furthermore, there was a significant improvement in both
the clinical pregnancy rate (p = 0.01) and live birth rate (p =
0.031). However, no significant changes were detected in conven-
tional sperm parameters such as volume, count, and vitality, nor in
sperm DNA decondensation (SDI).

CONCLUSIONS: Using antioxidant treatment can enhance the
chances of pregnancy, whether naturally or via assisted reproductive
technologies.

KEYWORDS: antioxidant;semen quality; DNA integrity; ICSI
outcome
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OBJECTIVE: Preeclampsia is a prevalent pregnancy complication
that remains one of the leading causes of maternal and fetal
morbidity and mortality. It is characterised by the onset of hyperten-
sion and proteinuria after the 20th week of gestation and often
requires preterm delivery to avert severe outcomes. Early detection
of peripheral changes prior to the emergence of clinical symptoms
holds significant potential for improving clinical decision-making,
enabling timely interventions, individualised care, and more effec-
tive patient counselling. This study aimed to compare peripheral
immune cell populations in early pregnancy between women who
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later developed symptoms of pre-eclampsia or underwent indicated
preterm delivery, and those with no complications.

METHODS: In this study, 20 female patients aged 34 to 48 years
who achieved clinical pregnancy following assisted reproduction
were prospectively enrolled. Peripheral venous blood samples were
collected during the first trimester of pregnancy via standard
venipuncture. Peripheral blood mononuclear cells (PBMCs) were
isolated by density gradient centrifugation using Pancoll. Isolated
PBMCs were subsequently stained with a panel of fluorochrome-
conjugated monoclonal antibodies specific to defined surface mar-
kers and analysed by multiparameter flow cytometry (BD FACS
Lyric™) to characterise and quantify distinct immune cell popula-
tions: total T cells, B cells, T helper cells, and regulatory T cells
(Treg). Further subclassification of T helper cells was performed to
identify T follicular helper cells (Tfh), as well as T helper functional
subsets based on chemokine receptor expression: Th1, Th2, Th9 and
Th17.

All patients were followed longitudinally and monitored for
pregnancy complications until pregnancy resolution. During routine
obstetric visits, all patients underwent a risk assessment for pre-
eclampsia before the 37th gestational week, based on the mean
pulsatility index of the uterine arteries, medical, family, and
obstetric history, as well as mode of conception. Quantitative
differences in immune cell subset frequencies were retrospectively
analysed based on recorded pregnancy complications. Statistical
comparisons between groups were performed using the non-para-
metric Mann-Whitney U test. Data are presented as median values
with corresponding ranges.

RESULTS: Five patients in our cohort developed gestational
hypertension after the 20th week of pregnancy. Among them, three
also presented with elevated urinary protein levels and oedema,
while two experienced visual disturbances and shortness of breath.
For all five patients, the estimated risk for preeclampsia before 37
weeks estimated during the first prenatal visits exceeded the 90th
percentile. As a result, three required medically indicated preterm
delivery at 33 weeks. The remaining 15 patients were not identified
as high-risk during pregnancy, and they carried their pregnancies to
term without complications.

The patients who experienced preeclampsia-associated complica-
tions were slightly, but not significantly older than those with
healthy pregnancies: 42.7 = 6.1 vs. 39.1 + 4.6 years, respectively
(p > 0.05).

Flow cytometry analysis of immunophenotyped cell populations
in the first trimester revealed that the complication group had
significantly higher levels of Th9 and Th17 cells compared to the
healthy pregnancy group (Th9: 27.1% (12.6) vs. 10.3% (15.1);
p<0.001; Thl7: 15.6% (4.0) vs. 5.9% (16.7); p < 0.01). No
significant differences were observed in the remaining immune cell
subsets between the two groups (p > 0.05).

CONCLUSIONS: This study identified distinct differences in
peripheral immune profiles during early pregnancy between women
who later presented with preeclampsia-related symptoms and those
with uncomplicated pregnancies. Elevated levels of Th9 and Th17
cells in the first trimester were associated with the development of
gestational hypertension and preeclampsia-related symptoms. These
findings highlight the potential utility of immune profiling as a tool
for early risk stratification in identifying and managing high-risk
pregnancies.

KEYWORDS: peripheral blood biomarker, immune cells, preg-
nancy, preeclampsia, hypertension
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OBJECTIVE: Endometriosis (EM) is a common multifactorial
condition associated with chronic inflammation and infertility.
Recent evidence suggests that rare genetic variants may play a
significant role in the etiology of complex diseases. In this context,
Whole-Exome Sequencing (WES) represents a powerful tool for the
detection of such variants, which remain poorly characterized in
multifactorial disorders. This is particularly relevant in EM, where
the genetic mechanisms underlying EM-associated infertility are
unknown. Nevertheless, genetic studies focusing on EM and EM-
related infertility are still limited.

Hence, the objectives of this study are to: (A) deeply clinically
characterize a cohort of EM patients, (B) investigate the contribution
of rare variants to EM pathogenesis, and assess potential genotype-
phenotype correlations, (C) specifically explore the genetic mechan-
isms of EM-associated infertility.

METHODS: A total of 157 patients with a confirmed EM
diagnosis were enrolled at the IRCCS “Burlo Garofolo” (Trieste)
between 2021 and 2025. All participants underwent comprehensive
clinical evaluation. Peripheral blood samples were collected for
genetic analysis. WES focused on 51 genes previously associated
with EM, identified through a comprehensive literature review,
along with additional 20 genes implicated in female idiopathic
infertility based on recent large-scale Genome-Wide Association
Studies (GWAS). Only rare variants (minor allele frequency <1%)
predicted to be damaging were prioritized. For each patient,
potential genotype-phenotype correlations were assessed.

RESULTS: Regarding (A), the cohort included 157 women with a
mean age of 38.6 = 9.1 years. Patients represented a diverse
ancestry background: 144 were of European origin, seven Hispanic,
two Arabian, two Indian, and two East Asian. Surgical confirmation
of EM was available for 134 patients (85.3%), while 23 (15.0%) were
diagnosed via second-level transvaginal ultrasonography. Notably,
36 patients (22.9%) were also diagnosed with EM-associated inferti-
lity, and 34 of them received care at the Assisted Procreation
Technology Department.
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As concerns (B), WES identified 74 rare, predicted damaging
variants within 36/71 genes in 56/157 patients (35.7%). These
genes are involved in several key biological pathways, including
immune response regulation (e.g., FCRL3, IL16, C3), cytoskeletal
organization (e.g., SYNE1, SYNE2, MMP9), and estrogen signaling
(e.g., GREBL).

Concerning (C), 15/36 patients diagnosed with EM-infertility
(41.7%) carried rare variants within 16 genes described in associa-
tion with female fertility issues. For instance, three rare, deleterious
variants within the FCRL3 gene were identified in 4/157 patients
(3.9%). FCRL3, encoding the Fc receptor-like 3 protein, has been
linked in GWAS to both advanced-stage EM stage III-IV and EM-
related infertility. In our cohort, all these four individuals were
diagnosed with EM stage IV, and three of them reported a personal
or family history of infertility. Additionally, two patients carried
distinct rare variants in PKHD1L1, a gene previously associated in
GWAS with idiopathic female infertility. Furthermore, two patients
carried variants in ZP3, a gene encoding a zona pellucida glycopro-
tein; variants within ZP3 gene have been associated with oocyte
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degeneration and in vitro fertilization failure, highlighting its
relevance in female infertility.

CONCLUSIONS: This study presents an innovative strategy to
investigate the contribution of rare genetic variants in EM, thus
providing novel insights into the genetic landscape of the disease.
These findings hold significant potential for the identification of
novel biomarkers, not only for EM, but also for EM-associated
infertility; indeed, these results may, in future, facilitate the earlier
diagnosis of infertility, enabling a more accurate patient monitoring
and ultimately supporting the development of personalized strate-
gies, aimed at improving reproductive outcomes and overall care for
patients.
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