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Aim 
Preeclampsia is a condition of pregnancy 
characterised by high blood pressure and protein in 
the urine. This condition can have severe 
consequences for the mother, even maternal death, 
and can result in very low birth weight babies. The 
only known treatment is to deliver the baby, often 
prematurely. This project studied the relationship 
between inflammation and insulin resistance in pre-
eclampsia (PET) and healthy pregnancy, and 
compared maternal fat and placental expression of 
metabolic mediators involved in insulin resistance 
and inflammation in order to identify their potential 
source.  The contribution of maternal genes to PET 
risk was also assessed. 
 
Project Outline/Methodology 
Blood, DNA and tissue samples were obtained from 
an archival collection of material from healthy, PET 
and intrauterine growth restricted (IUGR) 
pregnancies and markers of inflammation (IL-6, IL-
10, TNFα, PPARγ) were measured in the blood. Tissue 
membrane composition was also determined. Levels 
of protein production in tissues were assessed. Gene 
variation was detected by molecular techniques. 
 
Key Results 
We found no differences in plasma markers of 
inflammation or insulin resistance between PET and 
controls. Cell membrane delta 5 desaturase activity 
(a marker of insulin sensitivity) was lower in PET 
compared with controls. In PET and IUGR subjects, 
there were higher levels in the placenta of a protein 
involved in energy metabolism (leptin). However, 
there were no differences detected in fat levels of 
leptin, nor between placental or fat levels of 
inflammatory proteins in PET or IUGR. In controls, fat 
levels of an anti-inflammatory protein (IL-10) were 
related to plasma IL-10. There was no such 
relationship in PET or IUGR groups. Individuals with a 
variant of the leptin gene were 2.1 times more likely 
to develop PET. Individuals with a variant of the 
PPARγ gene were also at increased risk of developing 
PET. 
 

Conclusions 
Markers of inflammation and insulin resistance are 
closely linked to the development of pre-eclampsia. 
Delta-5 desaturase activity, an insulin sensitive 
enzyme, was found to be reduced in PET and may be 
a useful long-term marker of insulin resistance in 
pregnancy that is not influenced by fasting status. 
Maternal fat levels of IL-10 were associated with 
plasma levels of IL-10 in healthy pregnancy but not 
in pregnancies complicated by PET or IUGR. IL-10 is 
an anti-inflammatory mediator and failure of fat to 
up-regulate its production may be involved in the 
aetiology of PET and IUGR. Variation at the genes 
encoding two key factors in inflammatory and insulin 
resistance pathways, PPARγ and leptin, may predict 
susceptibility of women to develop PET. 
 
What does this study add to the field? 
We have identified a potentially useful research 
marker for insulin resistance in pregnancy (delta-5 
desaturase). We have evidence that fat production of 
IL-10 may be dysregulated in PET and IUGR. We 
identified variation in the leptin and PPARγ genes that 
might prove to be useful in predicting risk of 
developing PET. 
 
Implications for Practice or Policy 
The findings have no immediate applications for 
practice or policy. It is crucial that a fundamental 
understanding of how PET develops is reached in 
order to design appropriate interventions or 
preventative strategies. At present, the only 
treatment for PET is early delivery of the baby.  
 
Where to next? 
Future research will include 1) assessments of delta-
5 desaturase activity in healthy and complicated 
pregnancy 2) confirmation of fat as a source of IL-10 
in pregnancy and 3) measurements of plasma levels 
of leptin and surrogate markers of PPARγ, in pregnant 
women carrying predisposing leptin and PPARγ gene 
variants. 
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