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Maternal Western Diet Consumption Alters Placental Lipid Composition and 
Apolipoprotein Gene Expression. Katie L. Bidne, University of Nebraska – Lincoln, 
USA 

Maternal obesity has deleterious effects on the long-term health of offspring, including 
increasing risk of metabolic and cardiovascular disease. While the causes are multi-
factorial, placenta function is of particular importance as it is the site of maternal-fetal 
nutrient exchange. Our hypothesis was that dam consumption of a high fat, high 
carbohydrate western diet (WD) have increased lipid deposition in the mid-gestation 
placenta compared to standard chow controls (ND). Mass spectrometry imaging 
determined the abundance and distribution of lyso-phosphatidylcholines (LPC) and 
phosphatidylcholines (PC) in placentas from WD and ND dams collected at e12.5, 
which is the first day of a fully functional placenta. Decidua/junctional zone (D/JZ) and 
labyrinth (LAB) were also identified to quantitate region-specific LPC and PC levels. In 
WD placentas, there were increases in D/JZ LPC 16:1 (P<0.1); D/JZ (P<0.05) and LAB 
(P<0.10) LPC 18:1; and D/JZ and LAB PC 36:1 (P<0.05). PC 38:3 was increased in both 
D/JZ and LAB (P<0.05) of male placentas but only D/JZ (P<0.1) of female placentas. In 
female WD placentas, there were strong correlations between LPCs 16:1 and 18:1 in 
both LAB and DJ/Z (r<0.64), but only moderate correlations in ND placentas (r=0.46). In 
male placentas, there was a strong correlation between LPCs 16:1 and 18:1 (r=0.64) in 
the ND D/JZ. There were moderate correlations (r<0.58) in the male ND LAB and WD 
D/JZ and LAB. In female placentas, PC 36:1 and 38:3 had strong correlations (r<0.6) in all 
regions except ND LAB (r =0.46). Moderate correlations (r<0.56) were observed 
between PC 36:1 and 38:3 in the male LAB and D/JZ, except for a strong correlation in 
the ND D/JZ (r=0.64).  These data suggested increased elongation (16:1 to 18:1) and 
desaturation (36:1 to 38:3) in WD placenta. Therefore, expression of lipid metabolism 
genes in the LAB was determined. Proven breeder, female C57BL/6J mice were placed 
on WD or ND at twelve weeks of age. When WD females reached 25% increase in body 
weight, age matched ND and WD females were mated with control, age-matched 
males. At e12.5, pregnant dams were euthanized and fetus/placenta pairs collected. 
Quartile analysis of fetal weight placed 28% of ND and 31% of WD fetuses in Q1 with 
16% of ND and 33% of WD fetuses in Q3 (Chi-square, P<0.05). Nanostring nCounter 
assays were performed using RNA from Q1 WD and Q2/3 ND LAB to identify differential 
expression of genes associated with metabolic processes and immunometabolism. 
There were no differences in genes that regulate fatty acid metabolism. However, 
apolipoprotein expression (ApoB, Apoa4, Apoa2, Apoam, and Apoa1) was increased 
(P<0.05) 10.5-26.2-fold in WD LAB. Together, these data suggest increased activity of 
phospholipid fatty acid elongation and desaturation enzymes within the placenta and 
increased lipoprotein assembly in the labyrinth. These differences at the end of 
placental development may impact placental function through the second half of 
gestation and ultimately contribute to undesirable offspring phenotypes. 

 


