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INTRODUCTION: Pregnancy involves immunologic and metabolic changes, many of 

which are likely to be reflected in the maternal plasma metabolome. The early 2nd trimester is 

a key stage of pregnancy that includes the 2nd wave of trophoblast invasion. Insufficient 

invasion is involved in the pathogenesis of pregnancy disorders such as pre-eclampsia. 

Detection of perturbations of the normal metabolic trajectory may predict poor pregnancy 

outcomes. Therefore, metabonomics applications at this stage of pregnancy can be used for 

discovery of biomarkers of outcome prediction. This study aims towards mapping plasma 

trajectories of the early 2nd trimester window using plasma samples from a large cohort of 

women of mixed ethnic background who experienced normal term delivery. 

METHODS: Plasma samples and detailed demographics were collected at 12, 16 and 20 

weeks from healthy pregnant women who experienced a normal term delivery (n=359). 

Samples were analyzed using a RP-UPLC-MS analysis (ESI positive and negative mode), 

following a lipidomics approach. Data were pre-processed using the XSMC package in R-

3.3.2 and then analyzed using multivariate approaches using the SIMCA-P software. Lipids 

of interest were structurally assigned using in-house and public databases. 

RESULTS: Supervised modeling of the plasma metabolic profiles by orthogonal partial least 

squares-discriminant analysis (OPLS-DA) revealed shifting of the lipid levels in the plasma 

metabolome associated with advancing gestation, as pregnancy progresses from the 1st to 

mid-2nd trimester (Figure 1; R2Xcum=0.28, R2Ycum=0.54, Q2
cum=0.32 (positive mode), 

R2Xcum=0.46, R2Ycum=0.79, Q2
cum=0.43 (negative mode). Ethnic specific differences in the 

plasma metabolic profile were observed between Black (n=43), White (n=253) and Asian 

women (n=26) in the patient cohort (Figure 2).  

CONCLUSIONS: Our results show that the maternal plasma metabolome undergoes 

characteristic alterations during the early 2nd trimester to support the increased maternal and 

fetal energy requirements and placental development. Lipids strikingly increase with 

increased gestation to facilitate the construction of cell membranes, fetal muscles and brain 



development.  Interestingly a small component of metabolic variation is based upon ethnicity. 

Biomarker discovery studies on clinical outcomes need to take these normal physiological 

changes and ethnic differences into account. 

 

Figure 1: OPLS-DA scores plot of lipid profiles of late 1st vs mid-2nd trimester of 

pregnancy, measured following a lipidomics approach. 

 

 

 

 

 

 

 

 



Figure 2: OPLS-DA scores plots, showing the ethnicity effect in the blood metabolic profile 

in early normal gestation (at 12 gestational weeks) measured following a lipidomics 

approach.  

 

 

 

 

 


