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Summary of Objectives of Original Application 
 
This project aims to establish how specific drugs together with potential future therapies  
protect the unborn baby from complications of obstetric cholestasis (OC), also known as 
intrahepatic cholestasis of pregnancy (ICP). This disease affects about 1 in 200 pregnancies in 
the UK per year and can cause preterm birth, lack of oxygen in the unborn baby and stillbirth. 
Pilot observations discussed in our grant application showed that raised bile acid levels seen 
in OC are associated with damage to the placenta, and that bile acids may cause reduced 
oxygen delivery to the baby via the placenta. The drug ursodeoxycholic acid (UDCA) reverses 
most of these abnormalities. This project will investigate how this happens. We are also 
studying three other potential therapies, because some women do not respond to UDCA so we 
need safe alternative therapies to protect the unborn baby.  
 
Patient Samples and Recruitment 
 
We have had the opportunity to establish a large placental sample resource for current and 
future experiments. Thanks to the support of the BLT we are able to continue to collect 
placental samples through the Women’s Heath Research Centre (WHRC), an embedded 
facility in Queen Charlotte’s hospital adjacent to the Institute of Reproductive and 
Developmental Biology, Imperial College. We are also collecting samples at St Thomas’s 
hospital, King’s College, Chelsea and Westminster and West Middlesex. 
 
Research Findings and Development of New Techniques 
 
With the support of the BLT our research identified a phenotype in the placenta of women 
that suffer from ICP (1). We sought to further understand the pathophysiology in this tissue 
by examining the mechanisms by which this tissue responds to the cholestatic environment. 
The placenta is often described as having “hepato-billiary like functions” in that for the fetus it 
plays a similar protective role to that of the adult liver in terms of detoxification. As such our 
initial analysis focused on the cholestatic response pathways known to be protective in the 
liver (2).  In addition, as was outlined in the previous interim report, a key aim of this project 
was to develop new approaches to characterising metabolic alterations in placental tissue 
using “hypothesis-free” approaches from the emerging field of metabolomics and systems 
biology. We therefore established a new collaboration with scientists at the Phenome centre 
with expertise in using mass spectroscopy for metabolite profiling. 
 
Techniques for extraction of metabolites from placental samples have been developed and 
validated; since our last report a much larger cohort of samples has been prepared and 
analysed. Our findings have established significant differences in the metabolic profiles 
between controls, untreated samples and samples treated with UDCA. In particular, lipid 
profiles are significantly different between the groups. In addition we have also identified 
significant changes in these profiles between labour and non-labour samples, identifying a 



key confound to be considered in future analysis. The data from this large cohort is currently 
being extensively analysed using multi-variate statistical analysis approached to identify 
discriminate metabolites. Examples of this data are shown below (Figure 1 and 2). 
 
 

 
 
 
Collaborative use of established resource in related projects 
 
Placental samples from the resource were shared on a collaborative basis with collaborators 
in Amsterdam to investigate autotaxin, a novel compound they identified as playing a role in 
cholestatic itch. This work has been published and our collaboration continues (3). Samples 
were also shared with collaborators in Germany investigating a bile acid receptor (named 
TGR5) in placenta; work which also resulted in a publication (4). The samples have also been 
used in a collaborative study with King’s College nuclear magnetic resonance facility to 
develop methods for placental metabolic profiling using this platform. 
 
Major problems encountered and solutions 
 
Since the refocusing on metabolic profiling following the tragic death of our previous 
collaborator, Dr Judith Nagit we have not encountered any further major problems. Due to 
very little active (published) research in this field, we have spent time testing methodology 
but this has been successful, primarily thanks to the expertise of the Imperial Phenome centre. 
 
Changes in Personnel 
 
Dr. Dixon continues to work on this project with Prof. Williamson in collaboration with Prof. 
Hanns-Ulrich Marschall. Dr. Dixon recently co-supervised an MRes project student, Judit Pape, 
working with the Metabolomics group at Imperial to analyse further placental samples. Dr 
Elizabeth Want at Imperial has become a key collaborator for this work. 
 
Other related funding secured 
 
The track record we established with the BLT funding has enabled us to secure funding for a 
large scale drug trial of UDCA in ICP, with support for mechanistic studies embedded into the 
trial. (PITCHES, beginning September 2015). 
 



Pilot data from the NMR analysis at King’s College with Dr. Andrew Atkinson has been used to 
support a major equipment bid, submitted recently to the Welcome trust. 
 
Publications resulting from research to date 
 
The development of protocols to analyse placental extracts together with preliminary findings 
by UPLC/MS has been presented at three international meetings (Falk XXIII Bile Acid Meeting, 
American Society for Mass Spectroscopy meeting 2014 and the Mass Spectrometry: 
Applications to the clinical lab meeting 2014) and the abstracts published. The support of the 
BLT was acknowledged in each case. A manuscript describing these findings together with the 
methodological work undertaken in more detail is currently in preparation and will be 
provided here when in press. Other publications mentioned above: 
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