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David AL⁵, Chowdhury TT¹ 

¹Centre for Bioengineering, School of Engineering and Materials Science, Queen Mary 
University of London, London, UK 
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Introduction 

Preterm birth is a major complication of twin pregnancies. Connexin-43 (Cx43) and 
myofibroblasts have previously been implicated in inflammatory responses associated with 
preterm birth in singleton pregnancies. While Cx43 plaques can impair cell migration and 
tissue repair, intracellular Cx43 expression in myofibroblasts has been linked to activation of 
reparative pathways involving α-smooth muscle actin (αSMA) and transforming growth 
factor-β1 (TGFβ1). This study investigated the distribution of Cx43 and myofibroblasts in the 
amniotic membranes of monochorionic diamniotic (MCDA) and dichorionic diamniotic 
(DCDA) twin pregnancies affected by fetal disease. 

Methods 

Following informed consent, preterm fetal membranes were collected from five women with 
MCDA or DCDA twin pregnancies delivered by caesarean section between 32+0 and 35+2 
weeks' gestation. Pregnancies were complicated by fetal growth restriction (FGR), pre-
eclampsia (PET) and/or congenital anomalies. Amniotic membrane (AM) explants were 
dissected from regions proximal (PAM) and distal (FAM) to the placenta, together with inter-
amniotic membrane regions. 

A total of 66 explants were analysed using immunofluorescence staining for αSMA, Cx43 
and DAPI. Cell morphology, nuclear deformation and Cx43 plaque intensity were quantified 
within epithelial and fibroblast layers. Collagen organisation was assessed by second 
harmonic generation (SHG) imaging, while tissue biomechanics were evaluated using 
uniaxial tensile testing to determine tangent modulus (TM) and maximum strain. 

Results 

Nuclear circularity ranged from 0.16–0.30, indicating increased cellular elongation in 
amniotic epithelial cells (AECs) from diseased twins compared with unaffected co-twins. 
Nuclear area was also increased in diseased twin FPAM regions (54 μm²) relative to 
corresponding healthy twin tissues (38 μm²). 

αSMA expression was detected within AEC stress fibres and myofibroblasts, with greatest 
expression observed in the fibroblast layer of diseased twin membranes. Cx43 expression 



 

 

was markedly elevated within the epithelial layer of diseased twins compared with the 
fibroblast layer and with healthy co-twin membranes. 

SHG imaging demonstrated organised collagen fibril alignment across all membrane 
regions. Biomechanical analysis revealed significantly greater stiffness in diseased twin FAM 
compared with PAM regions (TM: 5.30 MPa vs 3.98 MPa; p < 0.05). Maximum strain values 
were also significantly increased in diseased twin FAM compared with PAM (2.5% vs 1.8%; 
p < 0.005). 

Conclusions 

Preterm fetal membranes from diseased twin pregnancies demonstrate regional differences 
in cellular phenotype, Cx43 expression and tissue biomechanics. Increased stiffness within 
FAM regions may contribute to membrane vulnerability and rupture. The heterogeneous 
expression of Cx43 and αSMA between twins within the same pregnancy suggests disease-
specific inflammatory and reparative mechanisms that may influence membrane integrity 
and the risk of preterm birth. 

 

 

Figure 1. Differential expression of αSMA and Cx43 in twin fetal membranes. Increased 
αSMA expression was observed in the fibroblast layer of membranes from twins affected by 
FGR or congenital anomalies. Elevated Cx43 expression was predominantly localised to the 
epithelial layer of diseased twin membranes, with evidence of Cx43-positive myofibroblasts. 
Immunofluorescence staining: αSMA (green), Cx43 (magenta), DAPI (blue). 

 

 
 


