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Key Words

Background: Fetal macrosomia and its associated complications are the most frequent and 
serious morbidities for infants associated with gestational diabetes mellitus (GDM). The 
associations between long non-coding RNAs (lncRNAs) and macrosomia have been rarely 

. 
Method: Thirty pairs of GDM macrosomia and normal controls were divided into three 
subgroups randomly, and the umbilical cord vein blood from each subgroup was mixed, and 
hybridized to a microarray containing probes representing 33,000 lncRNA genes. Quantitative 

expressed lncRNAs. The gene ontology (GO), pathway and network analysis were performed. 
Result: 

downregulated transcripts. Conclusions: Certain lncRNAs that were aberrantly expressed in 
the umbilical cord blood from GDM macrosomia might play a partial or key role in GDM 
macrosomia development. This study provided potential targets for treatment of macrosomia 
and novel insights into macrosomia biology.
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Foetal macrosomia is the predominant adverse outcome of gestational diabetes mellitus 

and sequential use of vacuum and obstetric forceps for vaginal delivery for the mother, and 
clavicle fracture, intracranial hemorrhage and respiratory distress syndrome for the newborn 

prevalence of GDM in pregnant women in many parts of the world could be associated with a 

diabetes-induced macrosomia during the past three decades in developed and developing 
countries suggested that it is critical to understand the mechanisms underlying gestational 
diabetes-induced macrosomia, which will help to reduce the incidence of obstetrical 

of these critical proteins from placental tissues into the umbilical circulation presumably 

cord vein blood is primarily produced from placental sources, the study of the critical gene 
products in the umbilical cord vein blood might be help to understand the mechanisms of 

biological molecules in the mechanisms of disease and are useful for exploring biomarkers 

vein blood and their biological functions in gestational diabetes-induced macrosomia remain 

biomarkers or a new basis for the diagnosis and treatment of gestational diabetes-induced 
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chemical dependency, assisted reproductive technology treatment, multiple pregnancies, fetal congenital 

anomalies and any other confounding pathologies (including intrahepatic cholestasis of pregnancy, 

RNA extraction

RNA labeling and Microarray analysis of LncRNA and mRNA expression

-
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value indicates upregulation in GDM group and negative value indicates downregulation in the control 

Data analysis

Quantitative real-time PCR and statistical Analysis 

-

upregulated and three down-



Cell Physiol Biochem 2015;36:542-554
DOI: 10.1159/000430119
Published online: May 18, 2015

© 2015 S. Karger AG, Basel
www.karger.com/cpb 546

induced Macrosomia

Cellular Physiology 

and Biochemistry

Cellular Physiology 

and Biochemistry

Differentially expressed lncRNAs

umbilical cord venous plasma from women with gestational diabetes-induced macrosomia 

-

-

in the plot represents the differentially 

-

assessing the variation or reproduc-
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Differentially expressed mRNAs

umbilical cord venous plasma from women with gestational diabetes-induced macrosomia 

vertical lines correspond to 

-

represents the differentially 

-

-

assessing the variation or re-
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Go analysis 

attributes in biological process, cellular components and molecular functions for the 
transcripts derived from genes encoding or associated with the differentially expressed 

Pathway analysis
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involved in insulin resistance and transplacental transportation of glucose, thus affecting 

qPCR

potential target genes could be closely related with growth, glucose and lipid metabolism 
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hyperglycemia, expose the fetus to higher concentrations of glucose than normal women, 

of certain critical proteins or nucleic acids from the placenta into the umbilical circulation 
contributes to their increased concentration in cord blood and thereby fetal tissues, and 

enhancers to modify gene expression, participators in genomic reprogramming involved in 
stem cell differentiation and as nucleators to generate the dynamic assembly of the nuclear 

before pregnancy, age and genetic reasons, we excluded these confounding factors in the 

-

-

-

-
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coexpression network was constructed to study preliminarily the biological functions and 

greater body and adipose deposition, had reduced energy expenditure, displayed mature-

is involved in energy homeostasis, especially in regulating lipogenesis in liver and adipose 
tissue, and may constitute a novel therapeutic target for the treatment of obesity and insulin 

to be involved in the insulin resistance and transplacental transportation of glucose, thus 

will help us to understand the potential mechanisms of the development of gestational 
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work, including functional and mechanistic experiments, is needed to elucidate the potential 
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increasing trend in prevalence of gestational diabetes mellitus in a large population of women between 
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phenotypes of pancreatic islet beta- and alpha-cells are closely related with homeotic genes and a group of 
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