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PLACENTA CONDITIONED EXTRACELLULAR MATRIX (ECM) PREVENTS BREAST 

CANCER CELLS ATTACHMENT AND ACTIVATES THEIR SURVIVAL MECHANISMS: A KEY 

FOR FUTURE DISTANT METASTASES 
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Introduction: Breast cancer is usually advanced during pregnancy, however placental metastases are rare. 

The placenta manipulates its surrounding ECM, prevents MCF-7 breast cancer cells attachment and induces 

their motility and aggregation. Epithelial cell detachment from the ECM induces apoptosis (anoikis). Cancer 

cells and especially cancer stem cells (CSC) develop anoikis resistance. Mechanisms responsible for anoikis 

resistance are: integrins-switching (e.g. elevating Integrin-α5) and activation of survival mechanisms (e.g. 

aggregation, autophagy, motility and the AKT-NFkB pathway). We aimed to evaluate the effects of placenta-

conditioned-ECM (PCM) on MCF-7 survival mechanisms and resistance to stress. 

Materials & Methods: MCF-7 cells were cultured on conditioned ECMs (matrigel used for placenta/MCF-7 

culture and decellularized), removed and analyzed for the levels of: 1)Caspase-9, LC3IIb 

(apoptosis/autophagy markers), integrin-α5, phospho-AKT and phospho-IkB; Western-blot 2)miR-148b 

(qPCR) 3)Taxol (chemotherapy), RGD and 3-MA (Integrin/autophagy inhibitors) effects on cell-phenotype. 

4)CD44
 high

/CD24
low 

CSC markers (FACS). 

Results: Compared to MCF-7 conditioned ECM, PCM reduced the integrin-α5 regulator miR-148b and 

elevated integrin-α5 and LC3IIb levels (24hr, p<0.05) in MCF-7. Later, caspsase-9 was reduced while 

phospho-AKT/IkB levels were elevated (72hr, p<0.05) reflecting AKT/NFkB pathway activation. RGD and 

3MA addition reduced MCF-7 LC3IIb and MCF-7 survival/aggregation levels, respectively. These results 

connect between integrin-ECM interactions, autophagy and cell phenotype. Stress resistance was reflected by 

reduction in the Taxol anti-MCF-7 effects (reduced death/ G2M arrest) and expansion of the 

CD44
high

/CD24
low

 cell population (p<0.05).  

Conclusions: PCM activates MCF-7 survival mechanisms that induce stress resistance. This might facilitate 

MCF-7 metastatic potential and provide an explanation for the advanced cancer found during pregnancy.  
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TRIPLE PATERNAL CONTRIBUTION TO A NORMAL/COMPLETE MOLAR CHIMERIC 

SINGLETON PLACENTA 
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1
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2
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the Department of Obstetrics and Gynecology, Hadasssah-Hebrew University Medical Center, Mount Scopus, 

Jerusalem, 
3
The Laboratory for Tissue typing, Chaim Sheba Medical Center, Tel Hashomer, Israel. 

Introduction: We report a chimeric placenta of complete hydatidiform mole and normal placenta. A 

comprehensive study of unusual cases of placental pathology may provide insight into mechanisms of normal 

human fertilization and early embryonic development by examining the exception to the rule. Materials 

Methods and Results: A G3P2 39-year-old woman was monitored by ultrasound from 16-week gestation for 

cystic placenta revealing a singleton placenta with shared vascular communication between the solid and 

cystic parts of the placenta (U/S video will be shown). A female newborn was born at 36 weeks gestation. 

Pathologic examination of the partially cystic placenta revealed a singleton placenta comprised of 2/3 normal 

placenta and 1/3 complete hydatidiform mole (CHM), largely degenerated. A membranous vessel, was 

grossly and microscopically observed between the two parts of the placenta. p57 immunostaining was 

negative in stromal cells of the molar villi. CISH revealed diploidy in both normal and molar parts. Sixteen 

microsatellites were studied by short tandem repeats (STR) analysis, 11 of which were informative. The 

analysis revealed bipaternal molar tissue of dispermic origin. The paternal monospermic contribution to the 

normal part differed from that in the molar part, thus resulting in tripaternal contribution to the conceptus. 

STR X chromosome analysis was compatible with paternal origin of the CHM.  Mitochondrial DNA in both 

samples was of maternal origin and did not reveal any evidence of mitochondrial heteroplasmy.                                               

Conclusion: Chimera is a single organism composed of two or more different populations of genetically 

distinct cells that originated from different zygotes (tetragametic). The possible mechanisms leading to the 

formation of chimeric placenta; including twinning, fusion at an early embryonic stage and diploidization of 

triploids are revealed by studying this unusual natural phenomenon. 
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PLACENTAL SOLUBLE FACTORS’ EFFECT ON THE METASTATIC POTENTIAL OF BREAST 
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Pregnancy associated breast cancer (PABC) is more advanced than cancer in non-pregnant women. Some 

claim that placental hormones and growth-

cancer’s progression. Previously, we showed that placental supernatant (PS) improved hormone responsive 

breast cancer cells (BCCL) motility and survival. 

 Aim: To discover if estrogen pathway is indispensible for the placental supernatant ability to facilitate BCCL 

malignant characteristics. 

Methods: BCCL [MCF- -7 

(siRNA, MCF- -), HS-578 and BT-549 cells (both ER-/PR-)] were exposed to supernatants (collected 

from first trimester human placental explants and from control BCCL) or to E2+P4 (in concentrations 

equivalent to the PS) and then tested for cell proliferation (number (countess), cell-cycle (PI, FACS) PCNA, 

(western-blot)), cell-death (Trypan-blue, countess), cell migration (Scratch), STAT3 pathway activation 

(western-blot) and functionality (STATIC (STAT3 inhibitor)). 

Results: Both PS and E2+P4 increased migration (>130%, p<0.05), cell number (>120%), and survival 

(~130%) in MCF-  negated these effects, with the exception of migration, which 

was elevated in the presence of PS (200%). ER-/PR- BCCL were unaffected by the hormones, but PS 

significantly elevated their migration (115%), number (140-170%) and BT-549 STAT3 level and 

phosphorylation (~180%). These effects were negated by STAT inhibitor. 

Conclusion: Our results demonstrate that PS facilitates the malignant characteristics of BCCL by activating 

ways in ER- BCCL. This indicates a possible mechanism that 

may underline PABC's advanced state and suggests STAT3 pathway as a therapeutic target for PABC.  
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PREGNANCY AND NEONATAL OUTCOME, AND PLACENTAL PATHOLOGY IN RELATION TO 

THE SEVERITY OF FETAL GROWTH RESTRICTION 

Ohad Gluck MD
1
, Yossi Mizrachi MD

1
, Adi Marciano

1
, Letizia Schreiber MD

2
,
  
Bar MD

1
, and             Michal 

Kovo MD,PhD
1  

Departments of Obstetrics and Gynecology
1
, and Pathology

2
, E. Wolfson Medical Center, Holon, and Sackler 

School of Medicine, Tel Aviv University, Israel. 

Introduction: To investigate neonatal adverse outcome and placental component in pregnancies complicated 

with fetal growth restriction (FGR) in relation to their growth.                                                                         

Materials & Methods: Pregnancy and neonatal outcome, and placental pathologies from FGR neonates, 

between 24-42 wks of gestation, during 2010-2015, were reviewed. Results were compared between neonates 

with birth-weight ≤ 5
th

% , severe FGR, (S-FGR group) and neonates with birth-weight at 5
th

-10
th

%, mild 

FGR, (M-FGR group). Placental lesions were classified as maternal and fetal vascular malperfusion lesions 

and inflammatory responses.                                                                                                                                    

Results:  Mean birth-weight was 2328±411grams of the  M-FGR group (n=211) and 2056±477 grams of the 

S-FGR group (n=292). Gestational age was similar between the groups, 37.8±2.4 vs. 37.6±2.9 wks, p=0.28, 

respectively, with similar cesarean section rate of 55.5% vs. 56.8%, respectively, p=0.48, and pregnancy 

complications rate. Doppler flow studies were performed to19% and 24.3% of the M-FGR and S-FGR 

groups, respectively. Pathological Doppler flow studies did not differ between the groups. Composite adverse 

neonatal outcome, defined as  one or more of early complications, was worse in the S-FGR group as 

compared to the M-FGR group, p<0.001. Lower placental weights, 329±84 vs. 368±79 grams, p<0.001, with 

higher rate of maternal placental malperfusion lesions known as decidual arteriopathy, were observed in the 

S-FGR group as compared to the M-FGR group, 12.8% vs. 6.7%, respectively, p<0.026.                                                                                                                    

Conclusion:  Lower placental weights and more maternal placental malperfusion lesions were correlated with 

the severity of the FGR. These findings probably associate with worse placental function that contributes to 

worse neonatal outcome in severe FGR.  
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RECURRENT INTRAUTERINE GROWTH RESTRICTION (rIUGR): IS THE PLACENTA 

PATHOLOGY THE KEY TO THE CONUNDRUM? 

 
, Arnon Samueloff, 1, Rivka Farkash, MSc2, Letizia Shreiber, MD1, Sveta Terlezky, MSc1Olshinka, MD-Keren Rotshenker

MD1 and Sorina Grisaru Granovsky, MD PhD1.  

 
1Department of Obstetrics and Gynecology, Shaare Zedek Medical Centre, affiliated with the Hebrew; 

University, Jerusalem, Israel  2 Department of Pathology, Edith Wolfson Medical Center, Holon, Israel 
 

Introduction: IUGR is a leading cause for perinatal morbidity/mortality; 20% recurrence. Among IUGR underlying 

processes, placenta disease is most relevant. We hypothesized unique rIUGR placenta histopathological features (HPf) 

and aimed to determine those that best describes rIUGR. 

Materials and Methods: Retrospective single center case-control, 2005-16. 34 placenta of 17 women who had ≥2 IUGR; 

birth weight <10th centile for gestational age(GA)(population based). Control: 59 GA matched placenta of healthy 

women, AGA fetuses, no IUGR risk factors. 

Placenta HP performed by a single pathologist (Redline Classif 2015). Excluded: multifetal, intra uterine demise, 

thrombophilia.  Statistics: Descriptive, univariate as appropriate.                                                                        

Results: Study groups differed significantly for birth and placenta weight, inherent to definition. IUGR HPf differed from 

control. Among statistically significant HPf, 3 were characteristics of rIUGR, all placental 

vascular lesions: maternal segmental/complete villous infarcts 17.6%, fetal villous capillary 11.8% and chorionic 

plate/stem villous thrombi 5.9%. Positive association found only between maternal HPf and hypertension p=0.015.                                                                                                                             

Conclusions: Significant vascular rather than stromal HPf are the underlying pathology for rIUGR. This may serve to 

define future risk groups and a platform for genetic fingerprinting of rIUGR. 

HPf   
IUGR 

% 

AGA 

% 

P 

*rIUGR sig 

Placental vascular  
   

Maternal stromal-vascular lesions 
   

Developmental 2.9 5.1 NS 

Malperfusion 
   

Global/partial 5.9 8.5 NS 

Villous infarcts 29.4 5.1 0.018* 

Loss of integrity  0 6.8 NS 

Fetal stromal-vascular lesions 
   

Developmental 
   

Villous capillary 26.5 6.8 0.011* 

Delayed villous maturation  0 1.7 NS 

Dysmorphic villi 8.8 0 0.046 

Malperfusion 
   

Global/partial Obstructive lesions of umbilical cord 5.9 0 0.027 

Segmental/complete Chorionic plate/stem villous thrombi 11.8 1.7 0.058* 

Loss of integrity 0 0 
 

Placental inflammatory-immune processes 
   

Acute MIR 2.9 15.3 NS 

Acute FIR 0 8.5 0.096 

Chronic villitis/intervillositis 0 1.7 NS 

Immune/idiopathic Villitis of unknown etiology 5.8 3.4 NS 

Other 
   

Cord complication 0 8.5 0.096 

SUA 5.9 0 0.027 

Meconium changes 20.6 16.9 NS 

Hyper/hypocoiled 41.2 37.3 NS 
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MECHANISM OF MATERNAL MAGNESIUM SULFATE NEUROPROTECTION MAY BE 

MEDIATED VIA PLACENTAL ACTH AND INFLAMMATORY CASCADE: USING THE DUAL-

PERFUSED HUMAN SINGLE COTYLEDON MODEL   
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2
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Medical Center, Haifa, Israel 

 

Introduction:  A link exists between fetal neurologic injury, maternal infection, and placental inflammation. 

Maternal administration of magnesium sulfate (MgSO4) has been shown to exert fetal neuroprotective effects. 

We examined the effects of  lipopolysaccharide (LPS) on the placental expression of ACTH, nitric oxide 

synthase (NOS), nuclear factor kappa of B cells (NfkB) and interleukin 6 ( IL6), all part of the inflammatory 

cascade, and the effects of MgSO4 on the expression of these proteins in response to LPS.                                                                                                               

Materials and Methods: Placentas from elective caesarean deliveries were obtained. Selected cotyledons 

were cannulated and dually perfused ex-vivo within 30 minutes, with 4 perfusion protocols: cultured medium 

(M199-controls, n=4), culture medium with LPS (1 ug/ml, n=5), culture medium with MgSO4 (6mg/dl, n=4) 

and culture medium with LPS+ MgSO4 (n=4). Experiment was maintained for 3 hr. The expression of ACTH, 

NOS, NF B and IL6 was compared between the 4 groups by western blot analysis.                                                                                                                                     

Results:  The expression of ACTH, NOS, NFkB and IL6 was similar in controls and in the MgSO4 groups. 

As compared to perfusion with M199 (controls), perfusion with LPS induced a significantly increased 

expression of ACTH (0.13±0.01U vs. 0.18±0.01U), nNOS (0.09±0.01 vs. 0.15±0.01U), NF B (0.09±0.005 

vs. 0.18±0.005U) and IL6 (0.07±0.08 vs. 0.18±0.001U), respectively. However, in placentas perfused with 

LPS and MgSO4, the expression of ACTH, nNOS, NFkB and IL6 was similar to the controls and MgSO4 

groups.                                                                                                                                                                       

Conclusion: LPS stimulates inflammation in the ex-vivo placental perfusion model, and increases the 

expression of placental ACTH, NOS, NFkB and IL-6. MgSO4 inhibits human placental associated 

inflammatory response, suggesting its neuroprotective role during inflammation.   
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Characterization of Biotin Transport in the Murine Placenta by DCE-MRI 

Lysenko M, Noam BE, Biton EI, Garbow JR, Neeman M 

                 , IsraelInstitute of Science, Rehovot Weizmann The ,Department of Biological Regulation
    

Purpose: The fetus obtains biotin transplacentally, and the importance of biotin for normal reproduction and 

the development of embryos has been demonstrated in rat and mice [1]. The data on biotin feto-maternal 

transport is based on post-mortem and histological based analysis and thus cannot be used for non-invasive 

prenatal monitoring [2, 3]. In this study, we used high-MW, biotinylated macromolecular contrast agent 

(Biotin-bovine serum albumin- diethylenetriaminepentaacetic acid, b-BSA-Gd-DTPA) for molecular imaging 

of biotin transport kinetic at the murine placenta. To interpret the observed data, we suggest a novel three 

compartment model which describes biotin mediated transport in different placental compartments.                                                                                             

Methods: Dynamic contrast enhanced (DCE) MRI data were collected at 9.4 T on B6 (C57BL/6J) pregnant 

females on day E14.5 of gestation. Mice were divided into two groups, the first group was injected with b-

BSA-Gd-DTPA [n=6], while the second group [biotin competition group, n=4] was injected with excess 

native biotin 3 min prior to contrast injection. DCE data were analyzed on a voxel-by-voxel basis using a 

three-compartment (two placental + maternal arterial input) model. MRI results were validated by histology 

and ICPMS analysis.                                                                                                                                                           

Results: Placental signal following contrast-agent administration initially enhanced, then attenuated, then 

later enhanced again. Injection of native biotin prior to contrast agent completely eliminated signal 

attenuation [Fig 1b-c]. Histology revealed that signal attenuation was due to contrast-agent aggregation [Data 

not shown]. Results were effectively modeled using the three-compartment model.                            

Conclusions: Signal enhancement/attenuation patterns following the injection of biotinylated contrast agent 

are consistent with the biotin-receptor mediated uptake, aggregation, and recycling of biotin in the 

trophoblast-cell compartment, and allow the kinetics of these competing processes to be effectively mapped. 



01 
 

 
Figure 1: Molecular imaging of placental biotin transport.  

 (a) Representative T1-weighted 3D-GE images of control mouse illustrate contrast agent uptake in the 

maternal arteries and the placentas. Five of the total seven placental ROIs are marked with different colors. 

(b) Graphs of mean signal intensity (SI) vs. time of contrast only and biotin competition placentas and the 

vena cava. (c) Representative images at a chosen placenta showing signal change vs. time in representative 

(top) contrast only injection, and (bottom) biotin competition.* Initiation of Signal attenuation scan. ** 

Initiation of Signal recovery scan  
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  THE DIFFERENCES IN PLACENTAL COMPONENT AND OBSTETRIC OUTCOME OF                            

TWINS VS. SINGLETON PREGNANCIES COMPLICATED BY PREECLAMPSIA 
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1
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2
, the Edith Wolfson Medical Center, Holon, Israel 

affiliated with Sackler Faculty of Medicine, Tel Aviv University, Tel Aviv, Israel 

 

Objective- We aimed to compare obstetric outcome and placental pathology of twins and singleton 

pregnancies complicated by preeclampsia. 

Methods– Labor, maternal characteristics, neonatal outcome and placental pathological reports of 

pregnancies complicated by preeclampsia (PE), delivered between 24-40 weeks, during 2008-2015 were 

reviewed. Results were compared between singleton (singleton PE group) and bichorionic biamniotic twin 

pregnancies (twins PE group). Placental lesions were classified to maternal and fetal vascular malperfusion 

lesions, inflammatory lesions (maternal and fetal), and umbilical cord abnormalities. Small-for-gestational-

age (SGA) was defined as birth-weight ≤ 10
th

 percentile. Composite adverse neonatal outcome was defined as 

one or more early neonatal complications.  

Results- Women in the twins PE group (n=55) were older, 33.8±6.4 vs. 31.2±6.4 years, p=0.006, with lower 

rate of previous PE, 3.6% vs. 13.4%, p=0.04, as compared to women in the singleton PE group (n=275). The 

twins PE group was characterized by lower gestational age (34.8 ± 2.3 vs. 36.1±3.5 weeks, p=0.009) and 

lower rate of PE with severe features (52.7% vs. 73.8%, p=0.003).  Placentas from the singleton PE group 

(275 placentas) had higher rates of maternal vascular malperfusion lesions (76% vs. 56.3%, p<0.001) and 

fetal vascular malperfusion lesions (22.2% vs. 10.9%, p=0.01). The twins group (110 placentas, 2 from each 

pregnancy) had higher rate of abnormal cord insertion (25.4% vs. 4%, p<0.001). Composite adverse neonatal 

outcome did not differ between the groups, yet lower rate of SGA was observed in the twins vs. the singleton 

PE group (p=0.003). Using multivariable regression analysis model placental maternal vascular malperfusion 

lesions were found to be independently associated with singleton pregnancy with PE (aOR=2.8, 95% CI=1.2-

7.8, p=0.017).  

Conclusion – The predominance of placental maternal and fetal malperfusion lesions in singleton as 

compared to twin pregnancies complicated with preeclampsia, resulting in a higher rate of SGA and severe 

preeclampsia, may suggest that different mechanisms participate in the development of preeclampsia in these 

two different obstetrical presentations. 

 

Singleton preeclampsia 

n=275 

Twin preeclampsia 

n=110 

                       

P-value 

Maternal vascular supply lesions 

Retro-placental hemorrhage  31(11.2) 14(12.7) 0.72 

Vascular lesions related to maternal malperfusion 98 (35.6) 26 (23.6) 0.03 

Villous changes related to maternal malperfusion 152 (55.2) 47 (42.7) 0.03 

Composite maternal vascular malperfusion lesions 209 (76) 62 (56.3) <0.001 

Fetal vascular supply lesions 

Vascular lesions consistent with FTOD  27 (9.8) 1(0.9) 0.001 

Villous lesions consistent with FTOD  38 (13.8) 11 (10) 0.39 

Composite fetal vascular malperfusion lesions 61(22.2) 12 (10.9) 0.01 

Inflammatory lesions 

MIR stages 1-3 (%) 25(9) 3(2.7) 0.03 

FIR stages 1-3 (%) 17(6.1) 2(1.8) 0.11 

Chronic villitis of unknown etiology (%) 8(2.9) 2(1.8) 0.73 

FTOD- fetal thrombo-occlusive disease; MIR - maternal inflammatory response; FIR - fetal inflammatory response 
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PLACENTAL-MEDIATED INHIBITION OF INFLAMMATION, APOPOTOSIS AND OXIDATIVE 

STRESS BY MATERNAL MAGNESIUM SULPHATE IN RESPONSE TO 

LIPOPOLYSACCHARIDE IN LATE GESTATION: A POTENTIAL MECHANISM FOR MG 

EUROPROTECTIVE EFFECT 

Ron BELOOSESKY,  Nizar KHATIB,  Yuval GINSBERG, Zeev WEINER 

Department of Obstetrics and Gynecology, Rambam Medical Center, Haifa, Israel
 

Introduction: Maternal infection/inflammation may be associated with induction of placental cytokines that 

could increase fetal proinflammatory cytokine exposure, and development of neonatal neurologic injury. 

Maternal magnesium sulphate (Mg) is used as neuroprotective in preventing white matter brain injury. We 

sought to determine if maternal Mg can prevent placental activation of pathways associated with fetal injury.                                                                                                                                           

Materials & Methods: Pregnant rats at e20 (n= 24) received injections of i.p. lipopolysaccharide (LPS; 500 

ug/kg) or saline at time 0. Dams were randomized to treatment with s.c. saline/ Mg (27 mg/kg q20 min) for 2 

hours prior to and 2 hours following LPS /saline injections. Rats were sacrificed 4 hours following LPS/ 

saline injection. Placentas collected from the 4 treatment groups (LPS/SAL, LPS/Mg, SAL/MG, SAL/SAL) . 

Caspase 3, NF-kB p65, neuronal nitric oxide synthase (phospho-nNos) interleukin (IL)-6, TNFα and ACTH 

protein levels were determined by western blot and compared by ANOVA.                                                                                                                                     

Result: Maternal LPS  at e20 significantly (p<0.01) increased placenta caspase 3 (0.22 ± 0.01 vs. 0.12 ± 0.01 

u), NFkB p65 (0.27 ± 0.01 vs. 0.1 ± 0.01 u), phospho-nNOS (0.20 ± 0.01 vs. 0.10 ± 0.01 u) as well as IL-6  , 

TNF-α and ACTH (fig1) protein levels compared to control. Mg treatment to LPS dams significantly (p < 

0.05) reduced all placental mediators to levels similar to controls.                                                    

Conclusion: Maternal inflammation-induced fetal brain injury may be mediated via placental activation of 

inflammation, oxidative stress and apoptosis pathways. Maternal Mg may prevent inflammation-induced 

brain injury via inhibition of these putative pathways. 
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TELOMERE HOMEOSTASIS AND SENESCENCE MARKERS ARE DIFFERENTLY EXPRESSED 

IN PLACENTAS FROM PREGNANCIES WITH EARLY VERSUS LATE ONSET PREECLAMPSIA 
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2
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1
Meir Medical Center, Tel Aviv University, Israel 

2
Department of Molecular Cell Biology, The Weizmann Institute of Science, Rehovot, Israel 

 

Introduction: Early (prior to 34 weeks gestation) compared to late onset preeclampsia (PE) tends to have 

more severe features and morbidity for both the mother and the fetus. The pathophysiology and placental 

characteristics of different expressions of PE are not fully understood. Telomere homeostasis was shown to be 

disrupted in PE in addition to increased senescence markers. However, differences between early and late 

onset PE have not been studied.  

Methods: Placental biopsies from 24 early and late onset PE as well as healthy gestational age matched 

controls were examined. Clinical characteristics were compared between the groups. Telomere length and 

aggregate formation were assessed using Q-FISH and computerized electronic quantitative method. 

Senescence-associated heterochromatin foci (SAHF), β-galactosidase (SAβ-Gal) and P16 (a senescence 

marker) staining were evaluated.  

Results: The groups were similar in terms of the clinical characteristics. The percentage of trophoblasts with 

short telomeres was found to be significantly higher in placental samples from early onset (52.61±12.27%) 

compared to late onset PE (28.72±10.14%), both were higher relative to the control samples (7.53±5.14%, 

P=0.03). Also, aggregate formation was mostly enhanced in early (8.72±2.49%) compared to the late 

(4.54±1.45%) onset PE, both higher than the healthy control samples (2.72±1.08%, P=0.03).  

Trophoblasts from early versus late onset PE were more likely to express SAHF, stain positive to SAβ-Gal 

and to P16, also compared to the control group (P<0.001). (Graph is attached). 

Conclusions: Telomere impaired homeostasis and senescence markers are more prominent in early versus 

late onset PE. These findings may partially explain the clinical differences in the severity of those two 

expressions of PE. 
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DEFINING THE ROLE OF ALTERNATIVE SPLICING REGULATION IN TROPHOBLAST 

DIFFERENTIATION: IMPLICATIONS FOR MATERNAL AND FETAL HEALTH 
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3
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Israel. 

 

Introduction: Formed by cell fusion of the underlying progenitor cytotrophoblast cells, the 

syncytiotrophoblast has evolved a balance between a large surface area essential for transport vs. the need to 

regulate protein production in the multinucleate syncytium.   The diversity of mRNA essential for cell 

differentiation and development is mediated in part by alternative splicing of pre-RNA that in turn can form 

mRNA coding for alternative protein isoforms. Rbfox2, an alternative splicing factor functions in epithelial-

mesenchymal transition (EMT), and controls fusion in multinucleated mouse myotubes.  We investigated this 

alternative splicing factor as a possible regulator of syncytiotrophoblast fusion in the human placenta. 

Materials and methods: Immunohistochemistry/immunofluorescence on human placental tissue sections in 

normal pregnancy and in placental pathologies.  Inhibition of Rbfox2 alternative splicing in isolated primary 

trophoblasts was evaluated by immunofluorescence and BhCG.  

Results: Rbfox2 is expressed in cytotrophoblast and invasive trophoblast but not in syncytiotrophoblast in 

both normal and placental pathologies. Rbfox2 expression is reduced in primary trophoblasts cultured under 

fusion conditions in vivo with a rise in BhCG. Inhibition of Rbfox2 in primary trophoblasts increases cell 

fusion.  

Conclusion: Our results suggest that an investigation of Rbfox2 in human placenta may reveal mechanisms 

of trophoblast differentiation as it relates to a healthy pregnancy. 
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PLACENTAL PATHOLOGY AND UMBILICAL CORD ABNORMALITIES IN BICHORIONIC VS. 

MONOCHORIONIC TWIN PREGNANCIES 

Elad Barber, Eran Weiner, Ohad Feldstein, Ann Dekalo, Letizia Schreiber, Jacob Bar,   Michal Kovo  

Department of Obstetrics & Gynecology
1
 and Pathology

2
, the Edith Wolfson Medical Center, Holon, Israel 

 

Introduction- Twin pregnancies are known to have increased placental and umbilical cord abnormalities. We 

aimed to compare placental histopathology and pregnancy outcome in bichorionic-biamniotic (BC) vs. 

monochorionic-biamniotic (MC) twin gestations.  

Materials and Methods -Maternal characteristics, neonatal outcome and placental histopathology reports of 

all twin pregnancies, delivered between 24-40 wks from 2008-2015, were reviewed. Excluded from the study 

cases with intrauterine fetal death (IUFD) and twin to twin transfusion syndrome (TTTS). Results were 

compared between BC vs. MC twins. Placental lesions were classified to maternal and fetal vascular supply 

lesions, and inflammatory responses. Umbilical cord abnormalities included: hypo/hyper coiling, and 

abnormal cord insertion (velamentous or marginal insertion).  Composite adverse neonatal outcome was 

defined as one or more early complications. SGA was defined as birth-weight ≤ 10
th

 percentile.  

Results- The BC twins group (n=362) was characterized by a higher maternal age (p=0.03), higher rates of 

ART (p<0.001) and nulliparity (p=0.03), as compared to the MC twins group (n=65). Gestational age was 

similar between the MC and BC twins groups, 35±3.3 wks vs. 35.2±3.0 wks, respectively, p=0.626.  The rate 

of preeclampsia and diabetes did not differ between the groups.  As compared to the BC twins, SGA was 

more common in the MC twins group (p=0.031), yet, composite adverse neonatal outcome did not differ 

between the groups. Placentas from the BC twins (n=724, two placentas from each pregnancy) had higher 

rates of retro-placental hemorrhage (6.2% vs. 0%, p=0.043) and maternal vascular malperfusion lesions 

(38.2% vs. 23.1%, p=0.016), respectively. Placentas from the MC twins (n=65) had higher rates of fetal 

vascular malperfusion lesions (24.6% and 13.9%, p=0.027) and abnormal umbilical cord insertion (50.7% vs. 

26.2%, p<0.001), as compared to the BC twins group. Using multivariable regression analysis, composite 

placental maternal vascular malperfusion lesions was found to be independently associated with BC twins 

(aOR=2.04, 95% CI=1.1-3.7, p=0.02) while composite placental fetal malperfusion lesions was found to be 

independently associated with MC twins (aOR=2.1, 95% CI= 1.2-3.8, p=0.01).  

Conclusion - Placental pathology from MC twins differs from BC twin pregnancies. This may provide us 

insight into the potential mechanisms of disease affecting twin gestations. 
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Table: Placental lesions and umbilical cord abnormalities between the groups 

 

Continuous variables are presented as mean ±SD and categorical variables as n (%). FTOD- fetal thrombo-

occlusive disease; MIR - maternal inflammatory response; FIR - fetal inflammatory response) 

 

 

 

 

 

 

 

 

 

 

 BC-BA twins 

n=724 

MC-BA-twins  

n=65 

p-value 

Placental characteristics 

Placental weight (gr) 716.9±178.03 700.4±139.32 0.470 

Maternal vascular supply lesions 

Placental hemorrhage (%) 45 (6.2) 0 (0) 0.043 

Vascular lesions related to maternal mal-perfusion (%) 82 (11.3) 4 (6.1) 0.296 

Villous changes related to maternal mal-perfusion (%) 202 (27.9) 13 (20) 0.243 

Composite maternal vascular malperfusion lesions (%) 277 (38.2) 15 (23.1) 0.016 

Fetal vascular supply lesions 

Vascular lesions consistent with FTOD (%) 34 (4.7) 12 (18.5) <0.001 

Villous lesions consistent with FTOD (%) 78 (10.7) 7 (10.7) 1.0 

Composite fetal vascular malperfusion lesions (%) 101 (13.9) 16 (24.6) 0.027 

Inflammatory lesions 

MIR stages 1-3 (%) 64 (8.8) 7 (10.7) 0.648 

 )%(FIR stages 1-3  22 (3.04) 0 (0) 1.0 

Chronic villitis (%)  11 (1.52) 1 (1.54) 1.0 

Umbilical cord abnormalities 

Hyprecoiling (%)  120 (16.6) 15 (23.1) 0.227 

Hypocoiling (%)  83 (11.46) 5 (7.7) 0.535 

Abnormal cord insertion (%)  190 (26.2) 33 (50.7) <0.001 

Single umbilical artery (%)  9 (1.24) 1 (1.54) 0.58 
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Introduction: Placental intrauterine growth restriction (IUGR) is a leading cause of neonatal mortality and 

morbidity. Earlier study has demonstrated possible benefits of angiogenic biomarkers in maternal blood in 

identifying women with placental growth restriction pregnancies, as oppose to other IUGR etiologies. In the 

present study we investigated whether maternal circulating levels of placental growth factor (PlGF) and 

soluble fms-like tyrosine kinase (sFlt)-1 can be used for the prediction of future adverse perinatal outcomes in 

IUGR pregnancies.                                                                                                                                                        

Methods: The study design included 48 singleton pregnancies diagnosed with IUGR. Blood samples were 

obtained upon diagnosis (gestational age 24-35 weeks). Serum concentrations of PlGF and sFlt-1 were 

measured by ELISA. Adverse outcomes included: preterm delivery (< 34 weeks, PTD), prolonged neonatal 

intensive care unit (NICU) hospitalization or any NICU hospitalization with severe morbidity, and peripartum 

death. A positive PlGF/sFlt-1 test was defined as less than 0.008 ratio.                                                                        

Results: Of the 48 IUGR cases included, there were 25 cases of PTD, 24 case of severe neonatal morbidity 

and 7 cases of peripartum death. A positive PlGF/sFlt-1 ratio identified PTD with a sensitivity of 92%, 

specificity of 80%, positive predictive value (PPV) of 85% and negative predictive value (NPV) of 89%. The 

ratio identified severe neonatal morbidity with sensitivity of 92%, specificity of 85%, PPV of 88% and NPV 

of 89%. In addition, a positive ratio had a sensitivity of 100% for cases of perinatal death.                              

Conclusions: Maternal serum PlGF/sFlt-1 ratio appears to play an important predictive role, for adverse 

perinatal outcome, in the initial evaluation of IUGR pregnancies. 
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Objective- The association between infection and inflammatory response in singleton preterm delivery (PTD) 

is well established, yet, less is known about PTD in twins. We aimed to compare the placental component in 

pregnancies complicated with PTD of singletons vs. twin deliveries. 

Materials and Methods - Labor characteristics, neonatal outcome and placental histopathology reports of 

spontaneous PTD at 24-33
6
/7 weeks, from 2008-2015, were reviewed. Results were compared between 

bichorionic-biamniotic twin deliveries (twins group) and singleton deliveries (singleton group) matched for 

gestational age. Excluded from the study medically indicated deliveries, preeclampsia, thrombophilia, growth 

restriction, and monochorionic twins. Placental lesions were classified to maternal vascular supply lesions, 

fetal vascular supply lesions, and maternal (MIR) and fetal (FIR) inflammatory responses. Composite 

neonatal outcome was defined as one or more of early complications: respiratory distress, necrotizing 

enterocolitis, sepsis, blood transfusion, ventilation, seizures, intra-ventricular hemorrhage, hypoglycemia, 

phototherapy, or death.  

Results- The twins group (n=72) was characterized by higher maternal BMI (p=0.009) and higher rate of 

cesarean deliveries (75.3% vs. 32.8%, p<0.001) as compared to the singleton group (n=72).  Placentas from 

the singleton group were characterized by higher rate of MIR, 58.9% vs. 19.2%, (p<0.001), FIR, 31.5% vs. 

3.4%, (p<0.001), retro-placental hemorrhage, 26% vs. 8.9% (p<0.001), and vascular lesions related to 

maternal malperfusion, 28.8% vs. 9.6%, (p<0.001), respectively, as compared to placentas from the twins 

group.  Higher rate of neonatal sepsis was observed in the singleton group as compared to the twins group, 

24.7% vs. 4.1%, p<0.001, respectively. By logistic regression analyses placental maternal vascular 

malperfusion lesions, MIR, FIR and neonatal sepsis were found to be independently associated with 

singleton PTD: aOR=3.1, 95% CI 1.8-7.2, p<0.001, aOR=2.9, 95% CI 1.4-7.8, p<0.001, aOR=4.9, 95% CI 

2.3-6.9, p<0.001, and aOR=4.8, 95% CI 2.3-6.7, p<0.001 respectively.  

Conclusion – Placentas from singleton PTD are characterized by higher rate of inflammatory and 

malperfusion lesions. The lack of these findings in twins PTD suggests different factors that participate in the 

development of preterm birth in twins, such as over-distension of the uterus. 


