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EFFECTS OF TROPHOBLAST-DERIVED EXOSOMES PRODUCED UNDER
HIGH AND LOW GLUCOSE CONDITIONS UPON ENDOMETRIAL
EPITHELIAL CELL BEHAVIOR

Rachel R. Zabel, Leopold Bohm, Megdalena M. Rose, Diana M. Morales-
Prieto, Ekkehard Schleussner, Udo R. Markert, Rodolfo R.
Favaro. University Hospital Jena, Jena, Germany

Objectives: In the early stages of human pregnancy, trophoblast cells
invade the endometrial stroma to develop the placenta. During this pro-
cess they interact with many cell types, such as glandular epithelial cells. In
this study, we examined the effects of trophoblast-derived extracellular
vesicles (EVs) produced under high and low glucose conditions on endo-
metrial epithelial cell metabolism, proliferation and gene expression.
Methods: HTR-8/SVneo trophoblast cells were cultivated in high (25 mM)
or low (5.5 mM) glucose RPMI supplemented with 10% exosome-depleted
(ED) FBS for 48 h. Subsequently, supernatants were collected and used for
exosome isolation through ultracentrifugation. Exosome-enriched frac-
tions were characterized by the presence of the exosome marker CD63 in
dot-blots. Protein concentration was evaluated with microBCA. Ishikawa
cells were treated for 4 or 48 h with 60 ng of the exosomal fraction in low
glucose DMEM supplemented with 10% ED-FBS. Cells collected at 4 h were
used for gene expression analysis by qPCR, whereas those collected at 48 h
were tested for cell proliferation by FACS. The respective supernatants
were used for evaluation of glucose consumption and lactate production.
Results: Ishikawa cells treated with trophoblast-derived exosomes had
increased glucose consumption, lactate production and cell proliferation
compared to non-treated cells. No differences were observed between
exosomes obtained from high and low glucose conditions. No changes
were observed in the expression of GLUTT1, IL6, IL8 and cadherin-E between
all groups.

Conclusion: Our results show that trophoblast cells communicate with
endometrial epithelial cells through exosomes. Exosomes produced under
both high and low glucose conditions similarly enhance epithelial cell
metabolism and proliferation. Expression of other genes will be analyzed
to investigate the mechanism by which EVs mediate their effects on
epithelial cells.
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Objectives: Tight metabolic control of type-1 diabetes is essential during
gestation, but it could be crucial during the periconception period. Feto-
placental consequences of maternal type-1 diabetes around the time of
conception need to be explored.

Methods: Using a rabbit model, type-1 diabetes was induced by alloxan 7
days before mating. Glycemia was maintained at 15-20mmol/L with
exogenous insulin injections to prevent Kketoacidosis. At 4 days post-
conception (dpc), embryos were collected from diabetic (D) or normo-
glycemic control (C) dams, respectively, and transferred into non-diabetic
recipients. At 28dpc, D- and C-feto-placental units were collected for
biometry, placental analyses and lipid profiles.

Results: D-fetuses were growth-retarded, hyperglycemic and dyslipi-
demic compared to C-fetuses. The efficiency of D-placentas was associated
with an increased gene expression related to nutrient supply and lipid
metabolism whereas volume density of fetal vessels decreased.

Fetal plasma, placental and fetal liver membranes had specific fatty acid
signatures depending on embryonic origin. Tissues from D-fetuses con-
tained more omega-6 polyunsaturated fatty acids. The concentrations of
docosahexaenoic acid decreased while linoleic acid increased in the heart
of D-fetuses.

Conclusion: This study demonstrates that a short exposure to maternal
type-1 diabetes in the periconception window had programmed,
adversely and durably, the fetal phenotype, through placental structural
and molecular adaptations.
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TARGETING THE DYSFUNCTIONAL PLACENTA: NOVEL PEPTIDES TO
DELIVER DRUGS TO SPECIFIC UTEROPLACENTAL COMPARTMENTS

Lewis Renshall, Mark Wareing, Paul Brownbill, Frances Beards, Susan
Greenwood, Edward Johnstone, Colin Sibley, John Aplin, Lynda
Harris. The University of Manchester, Manchester, United Kingdom

Objectives: Placental dysfunction is the leading cause of fetal growth re-
striction and can be characterised by 1) inadequate remodelling of ute-
roplacental vasculature and 2) morphological and functional abnormalities
in the syncytiotrophoblast. Patients may present with either or both of
these pathologies. We hypothesised that (1) specific homing peptides
could enable liposomes, potential vehicles for drug delivery, to be selec-
tively targeted to either the syncytiotrophoblast or the vasculature and (2)
empty peptide-decorated liposomes would have no deleterious effect on
placental function.

Methods: Fluorophore-tagged homing peptides GAKRGDN (GAK) or
CGPSSARAPC (GPS) were incubated with human term placental villous
explants or myometrial arterial segments for 3 h then fluorescence local-
isation was carried out on cryosections. Empty peptide-decorated lipo-
somes were prepared by the thin film method and added to explants for 48
h, to assess their effects on normal placental function. There were four
treatments: PBS (control), GAK-liposomes (GAK-L), GPS-liposomes (GPS-L)
and naked liposomes (N-L). Liposome uptake was assessed by fluorescence
microscopy. Human chorionic gonadotropin (hCG) secretion was
measured by ELISA. Proliferation and apoptosis were assessed by Ki67 and
M30 immunostaining. Radiolabelled ["C]-methylaminoisobutyric
(MeAIB) acid was used to assess the effect of peptide and liposomes on the
rate of system A amino acid transport.

Results: GAK bound to the endothelium of myometrial spiral arteries
whereas GPS accumulated in the syncytiotrophoblast. GPS-decorated (but
not GAK-decorated) liposomes accumulated in the syncytiotrophoblast.
hCG secretion at 48 h was similar in all groups (control 9.252 [4.618-10.66],
N-L 7.461 [6.045-8.644], GAK-L 12.64 [5.616-17.55], GPS-L 7.871 [4.235-
10.66] mIU hCG/mg protein; median+[IQR], n=3). Proliferation, apoptosis
and Na*-dependent transport of [“C]-MeAIB were all unaffected by
treatment.

Conclusion: Liposomes can be targeted to different uteroplacental com-
partments without detrimentally affecting placental function. Future work
will test the ability of targeted liposomes to deliver site-specific thera-
peutics based on uteroplacental pathophysiological phenotype.
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