
INTRODUCTION

The vascular endothelial growth factor (VEGF) family and
its receptors have multifunctional activities besides
angiogenesis, and production of these molecules is induced by
hypoxia/ischemia (1). These molecules are known to be
expressed in the human trophoblast and placenta, but little is
known about their involvement in pathologic conditions (2, 3).
Ahmed et al. (4) demonstrated that placental VEGF
expression is regulated by oxygen concentration. The
hypoxemic environment may develop in such pathological
conditions like even mild hyperglycaemia, overt diabetes and
pre-eclampsia (5, 6). It was found that impaired glucose
tolerance during pregnancy has strong impact on the
expression of VEGF receptors in human placenta (7). These
findings indicate a placental response to altered glycaemia,
what may have an important consequences for the foetus. The
change in the placental VEGF/VEGFR expression ratio in
mild hyperglycaemia and overt diabetes may favour
angiogenesis in placental tissue and could explain the
hypercapillarization of villi and may determine the foetal
development in the course of pregnancy (5). Placental VEGF
expression is increased in women with diabetes, intrauterine
growth retardation and pre-eclampsia (8). Congenital

malformation, yolk sac and vascular abnormalities are related
to VEGF mutations (9).

The VEGF gene is highly polymorphic. There are more than
80 SNPs in this region of the human genome (10). Some of these
SNPs which are localized in the promoter region of VEGF genes
(VEGF G-405C and VEGF C-2578A) may have an impact on
VEGF production in peripheral blood and in other tissues (10).

The potential role of VEGF SNPs was evaluated in terms of
spontaneous abortion, recurrent pregnancy loss, preterm labour
and pre-eclampsia (11, 12). Samli et al. (13) determined the
possible role of 2578 C/A, 460 C/T, 936 C/T polymorphisms
frequencies in women with recurrent pregnancy loss. Only the
prevalence of the 1154 G/A polymorphism A/A genotype was
found to be significantly more frequent in the recurrent
pregnancy loss group. Some of the VEGF SNPs are related to
more frequent pre-term labour occurrence (14, 15).

It was found that for the VEGF-2578C/A polymorphism a
significant difference was observed between the control and pre-
eclampsia groups. The allele A was more frequent in the control
group, suggesting the lower susceptibility to develop pre-
eclampsia (16). The prevalence of some VEGF SNPs is related
to severe perinatal complication in low birth weight (LBW)
infants such as necrotizing colitis (NEC) and acute renal failure
(ARF) (17).
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Type 1 diabetes mellitus (T1DM) is still associated with increased risk of severe maternal and foetal complications but
their pathomechanism remains unclear. Objectives: we investigated the possible role of placental vascular endothelial
growth factor (VEGF) and VEGF single nucleotide polymorphisms (SNP) in foetal development in T1DM pregnancies.
Sixty seven pregnant women with T1DM and singleton pregnancy were enrolled into the study. Results demonstrated
higher expression of placental VEGF in women who delivered neonates with birth weight (NBW)>4000g. No such
correlation was found in the overall T1DM group and in women who delivered appropriate for gestational age (AGA)
and small for gestational age (SGA) newborns. We also demonstrated a significant correlation between 3rd trimester
mean blood glucose, HbA1C and placental VEGF. No such correlation was found for the 1st and 2nd trimesters. Top
placental VEGF expression and placental mass were found in women who delivered large for gestational age (LGA)
newborns. We also found a statistically significant difference in homozygous and heterozygous frequency variants of
VEGF SNPs in study groups. We conclude that the increased placental VEGF together with impaired metabolic control
may have a role in stimulating foetal overgrowth in T1DM pregnancy.
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There are no studies determining the potential role of
placental VEGF expression and VEGF SNPs in foetal
development in the course of T1DM pregnancy.

The aim of the present study was to determine the expression
of vascular endothelial growth factor (VEGF) in term placentas
from T1DM women and its relation to neonatal birth weight
(NBW) and glycaemic control. We also attempted to determine
the role of placental VEGF expression and VEGF 2 single
nucleotide polymorphisms (SNPs) in foetal development in the
course of T1DM pregnancy.

MATERIAL AND METHODS

Patients

Sixty seven normotensive, non-smoking, Caucasian
T1DM subjects were enrolled into the study, hospitalized in
tertiary level perinatal care unit in the Department of
Obstetrics and Women’s Diseases between the 2009 and 2013.
All participants gave an informed consent, and the study
protocol obtained approval from the Ethics Committee of
Poznan University of Medical Sciences. We also affirm that
original studies have been carried out in accordance with the
Declaration of Helsinki.

All women were offered a routine follow-up including at
least three admissions to the Department (11–14 weeks, 18–24
weeks, 28–32 weeks and close to delivery) and regular check-
ups in our outpatient clinic, according to Polish
recommendations (18, 19). First trimester crown-rump length
(CRL) ultrasound measurement was used to confirm gestational
age. Moreover, all pregnant women were re-educated in
intensive insulin therapy, optimal diet and blood glucose self-
control. For all subjects, we collected data from general,
obstetrical and diabetic history, including age at onset, duration
and the presence of the vascular complications before
pregnancy. During each visit in the Department or in the
outpatient clinic (at least every two weeks), we collected data on
glycaemic/lipid profile and blood pressure. HbA1C concentration
was estimated every 6 weeks. Once a trimester, all subjects had
a retinal examination done and renal function checked.

All participants were treated with human insulin and/or
insulin analogues following a basal-bolus protocol. We adjusted
the doses according to glucose levels measured by way of self-
control. Target glucose values were set at 3.34–5.0 mmol/l for
fasting glycaemia and less than 6.67 mmol/l for 2 hours
postprandial glucose level. All biochemical parameters were
analyzed in Central Laboratory of the University Hospital.

Exclusion criteria at baseline (10–14weeks) were: chronic
hypertension, multiple pregnancy, also women who developed
gestational hypertension or preeclampsia were excluded from
the study group.

We examined 67 placentas from normotensive Caucasian
T1DM subjects. Placental tissue from 67 T1DM women (age
18–40 years; at 37–40 weeks of gestation) was obtained
immediately after placenta delivery, cleaned from amniotic
membranes and maternal deciduae, rinsed in saline, snap frozen
in liquid nitrogen and stored at –80°C until assayed.

To examine the role of placental VEGF (VEGF-A) in foetal
development, the study group was divided into 3 subgroups
according to NBW: 1 subgroup - neonatal birth weight <10
percentile (SGA - small for gestational age), 2 subgroup -
neonatal birth weight between 10–90 percentile (AGA -
appropriate for gestational age), 3 subgroup - neonatal birth
weight exceeding 90 percentile (LGA - large for gestational age,
macrosomic). We also examined the possible role of maternal
VEGF SNPs –2578C>A and 2549 I/D in foetal development.

RNA extraction and cDNA synthesis

Total cellular RNA was isolated from the placenta tissue using
TriPure Isolation Reagent (Roche, Germany) according to the
manufacturer’s protocol. The concentrations and the purity of
RNA were determined by measuring the absorbance at 260 and
280 nm in a spectrophotometer (BioPhotometer Eppendorf,
USA). RNA samples were stored at –80°C. Complementary DNA
was synthesized from 2 µg of total RNA in a total volume of 20 µl
using the SuperScriptTM III First-Strand Synthesis System
(Invitrogen, USA). The obtained transcripts were stored at –20°C
or used directly for the real-time quantitative PCR (RT-PCR).

Real-time PCR

The level of mRNA expression was analyzed using RT-PCR.
The primers and RT-PCR conditions used for VEGF and
GAPDH amplifications were as follows: VEGF forward - CGG
CGA AGA GAA GAG ACA CA, VEGF reverse - GCA GGA
GGAAGG TCAACCACTCA, 40 cycles, denaturation 95°C, 8 s;
annealing 53°C, 6 s; extension 72°C, 8 s; GADPH forward -
GAA GGT GAA GGT CGG AGT C, GADPH reverse - GAA
GAT GGT GAT GGG ATT TC, 40 cycles, denaturation 95°C, 8
s; annealing 54°C, 6 s; extension 72°C, 8 s. All oligonucleotide
sequences were synthesized by TIB Molbiol (Poland). Amplicon
size and reaction specificity were confirmed by agarose gel
electrophoresis and melting curve analysis. RT-PCR was carried
out using a LightCycler TM Instrument (Roche, Germany) and a
LightCycler DNA Master SYBR Green I kit (Roche, Germany)
according to the manufacturer’s protocol. GAPDH was used as
a housekeeping gene for normalization (endogenous internal
standard). The PCR program was initiated with an activation at
95°C for 10 min. Each PCR cycle comprised a denaturation step
at 95°C, an annealing step at a specific temperature and an
extension step at 72°C. The quantitative PCR was monitored by
measuring the increase in fluorescence by the binding of SYBR
Green I dye to the generated double-stranded cDNA. The data
were evaluated with the Roche LightCycler Run 5.32 software.
RT-PCR procedures were performed in the Institute of Natural
Fibers and Medicinal Plants, Poznan, Poland.

Vascular endothelial growth factor single nucleotide
polymorphisms assessment

VEGF SNPs were determined by PCR/RFLP assay. For
amplification PCR starter sequence for VEGF –2578C>A was as
follows: F5`-ggA Tgg ggC TgA CTA ggT AAg C -3` and R5`-
AgC CCC CTT TTC CTC CAA C-3`. 326 bp PCR product size
was digested by PsuI (BstYI) (Fermentas, Lithuania) restriction
enzyme all night at 37°C. After enzyme inactivation at 65°C (20
minutes), a buffer was added and samples were conducted on 2%
agarose gel. The genotypes were identified after ethidium
bromide dye was added: CC 326 bp, CA 326, 203, 123 bp and
AA 203bp, 123bp.

The PCR starter sequence for VEGF 2549 I/D was as
follows: 5’-GGCCTTAGGACACCATACC-3’ and 5’-
CACAGCTTCTCCCCTATCC-3’. The PCR product was
conducted on 3% agarose gel and identified at insertion when the
product size was 456bp and deletion when the product size was
438bp. PCR/RFLP assays were conducted in Molecular Biology
Laboratory, Department of Perinatology and Women’s Diseases,
Poznan University of Medical Sciences, Poznan, Poland.

Statistical analysis

We performed a statistical analysis using Statistica 8.0 for
Windows. All data are presented as mean ± standard error of
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mean (S.E.M.). The normality of data distribution was checked
with the Lillefors test. As the distribution of variables met the
criteria for normal distribution, we compared the placental
VEGF gene expression using analysis of variance (ANOVA) for
more than two groups, and a post-hoc test (Fisher LSD - least
significant difference) to specify the groups in which the
differences are significant. Multiple regression models (MRMs)
analysis were developed to evaluate the influence of the
specified variables on neonatal birth weight and placental VEGF
expression in selected groups. The Spearman correlation rank
was used to determine the concordance between selected
metabolic parameters and placental VEGF. The frequency of
VEGF SNPs genotypes were calculated (Arlequin software
http://cmpg.unibe.ch/software/arlequin3/) and met Hardy-
Weinberg equilibria in all T1DM group. The differences in SNPs
genotypes between specified subgroups were checked with the
Chi-squared test. Statistical significance was set at P<0.05 for all
comparisons.

RESULTS

The maternal mean triglycerides level at booking was
significantly highest in women who delivered T1DM SGA
neonates, and the percentage of HbA1C at booking was
significantly highest in women who delivered T1DM LGA
neonates. No significant differences were found for maternal
diabetic (disease onset and duration) and general history (age).
The above data is presented in Table 1.

T1DM women who delivered T1DM LGA neonates were
characterized by the significantly poorest glycaemic control
close to delivery, defined as mean diurnal glycaemia and HbA1C

percentage at delivery. Moreover, in this group we also found the
greatest placental VEGF expression accompanied by the
placental mass. There was also a significantly highest GFR in
this subgroup. The above data is presented in Table 2.

Since we discovered that T1DM women who delivered
T1DM LGA newborns were characterized by the highest
placental mass and VEGF expression, in the next step we
attempted to analyze the possible influence of these factors as

well as mean diurnal glycaemia and HbA1C percentage for
neonatal birth weight. We also identified which of the maternal
factors may affect placental VEGF expression. We developed
multiple regression model (MRM) analyses where the above
identified factors were used as explanatory variables. The
analyses were performed for the entire T1DM group as well as
for T1DM LGA subjects.

In the best-fitted model for T1DM LGA - (R - 0.78473465
for the model), we found an influence of placental VEGF
(positive correlation, B-317.4884, P-value 0.019), and placental
mass (positive correlation, B-3.4016 P-value 0.000) on NBW.
Different MRMs for T1DM LGA subjects, including first and
third trimester metabolic parameters (adjusted for mean diurnal
glycaemia at booking and delivery, HbA1C at delivery, GFR at
delivery), revealed no influence on NBW. The same MRMs
performed for all T1DM group, T1DM SGA and AGA subjects
also revealed no influence on NBW (Table 3).

Second MRM in T1DM LGA subjects (best-fitted model),
adjusted for placental VEGF expression, including maternal
features describing metabolic status - whole pregnancy mean
diurnal glycaemia, HbA1C percentage, lipid profile, maternal
BMI as explanatory variables, revealed significant impact of 3rd

trimester mean blood glucose and HbA1C on placental VEGF
expression. We also revealed significant correlations between
these variables. No 1st and 2nd trimester parameters were found
to have any role in stimulating placental VEGF expression. The
above data are presented in Table 4, Figs. 1 and 2.

We also attempted to analyze the possible maternal
susceptibility to increased placental VEGF expression,
defined as possibly disrupted frequency of VEGF –2578C>A
and 2549 I/D SNPs. In our study groups, we found a
statistically significant difference in homozygous and
heterozygous frequency variants of VEGF SNPs between
T1DM SGA and T1DM AGA subjects. The above data is
presented in Table 5.

In the next step, the authors will attempt to confirm these
results on larger study groups and to find out whether there is
any difference in placental VEGF expression, metabolic control,
the course of pregnancy and perinatal outcome in these groups,
as divided according to VEGF SNPs variants.
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Parameter T1DM SGA 
subjects N=18A

T1DM AGA
subjects N=31B

T1DM LGA 
subjects N=18C P-value *

Maternal age (years) 28 ± 5 29 ± 6 27 ± 4 NS 
T1DM duration (years) 14 ± 6 13 ± 5 14 ± 5 NS 
Maternal age
at onset of the T1DM, (years) 14 ± 7 20 ± 10 16 ± 9 NS 

BMI at booking, (kg/m2) 24.1 ± 4.6 20.8 ± 10.5 22.4 ± 5.8 NS 
BMI at delivery (kg/m2) 27.1 ± 9.2 27.1 ± 7.0 25.3 ± 5.2 NS 
Mean diurnal glycaemia
at booking, (mmol/l) 5.86 ± 0.94 4.94 ± 1.72 6.67 ± 2.44 <0.051

HbA1C at booking (%) 7.0 ± 1.5 6.4 ± 0.8 7.6 ± 1.7 NS 
Total cholesterol
at booking, (mmol/l) 4.78 ± 1.17 4.60 ± 1.38 4.09 ± 0.56 NS 

Total triglycerides
at booking (mmol/l) 1.06 ± 0.39 0.85 ± 0.37 0.72 ± 0.26 <0.052

HDL at booking, (mmol/l) 2.02 ± 0.52 1.74 ± 0.52 1.73 ± 0.38 NS 
LDL at booking, (mmol/l) 2.36 ± 0.86 2.38 ± 0.83 2.05 ± 0.50 NS 
GFR at booking, (mL/min) 109.87 ± 44.56 128.87 ± 74.82 158.08 ± 64.73 NS 
* - ANOVA, post-hoc Fisher LSD;  1 - C vs. A; 2 - A vs. B, C. 

Table 1. Characteristics and first trimester results of the studied groups in relation to neonatal birth weight (NBW).



DISCUSSION

Over the last decades a significant improvement in the
management, diagnostic and therapeutic approaches of diabetes
in pregnancy was achieved. Despite these facts, it still
constitutes a serious therapeutic problem for women health,
since diabetes-related complications, such as microangiopathy
or hypertension, remain the major risk factors for poor perinatal
outcome and morbidity (20, 21).

As we previously reported, in diabetic pregnancy several
factors influencing foetal birth weight have been discovered -
glycaemic control and lipid profile, maternal nutritional status
and hormones, weight gain, energy intake and the presence of
concomitant disorders influencing placental function, like
hypertension or preeclampsia (22-25). It was also widely
reported that even in well-controlled diabetic pregnant women,
abnormalities in foetal growth may occur (26). It suggests
features different than maternal ones, which may be involved in
foetal development.

VEGF constitutes a major angiogenic regulator of
endothelial cell proliferation (27). VEGF receptors (VEGFR)
were discovered in the majority of human tissues, suggesting its
multipotential role in human development (26). It was widely

reported that VEGFR are located in human trophoblast and
placenta, stimulating its vasculature proliferation and
development. Abnormal VEGF expression during pregnancy is
related to several pathological conditions (i.e. diabetes,
pregnancy-induced hypertension, pre-eclampsia) that may affect
VEGF expression in placenta, determining the potential
consequences for the foetus (28).

Confusing data is available on maternal VEGF SNPs in
placental VEGF expression regulation. One study by Chedraui et
al, (29) documented a significant trend towards lower umbilical
vein VEGF levels in pre-eclamptic carriers of –2578 CC and
–1154 AG genotypes.

In our study, the potential role of maternal VEGF -2578C>A
and 2549 I/D SNPs was not found, neither in VEGF placental
expression, nor in the course of diabetic pregnancy in terms of
glycaemic/metabolic control, foetal development and the
outcome defined as NBW. These analyses were conducted in
two ways: first, we established all possible genotypes of VEGF
–2578C>A and 2549 I/D SNPs, and checked for any significant
differences in foetal/maternal variables. Second, we documented
significant differences in the frequency of VEGF –2578C>A and
2549 I/D SNPs homozygotic/heterezygotic variants, as adjusted
to NBW. Since our groups were unequal, we conclude that these
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Parameter T1DM SGA 
subjects N=18A

T1DM AGA
subjects N=31B

T1DM LGA 
subjects N=18C P-value *

Mean diurnal glycaemia
at delivery, (mmol/l) 5.16 ± 1.21 4.67 ± 1.33 5.54 ± 0.89 <0.051

HbA1C at delivery, (%) 5.9 ± 0.6 6.1 ± 2.3 7.2 ± 1.2 <0.052

GFR at delivery, (mL/min) 100.56 ±48.34 94.47 ± 40.63 137.51 ± 33.85 <0.053

Neonatal birth weight (g) 2370 ± 490 3400 ± 244 4370 ± 250 <0.054

Gestational age
at delivery, (weeks) 37 ± 2 37 ± 1 38 ± 1 NS 

pH umbilical artery  7.25 ± 0.10 7.21 ± 0.10 7.21 ± 0.10 NS
pH umbilical vein  7.29 ± 0.10 7.27 ± 0.10 7.27 ± 0.10 NS
Placental VEGF 0.67149 ± 0.65 0.97403 ± 0.89 1.2816 ± 0.87 <0.055

Placental mass 490 ± 123 640 ± 122 790 ± 130 <0.056

* - ANOVA, post-hoc Fisher LSD;  1 - A vs. B, C vs. B; 2 - B vs. A, C vs. A; 3 - B, C vs. A; 4 – 
for all calculations; 5 - A vs. C; 6 - for all calculations.

Table 2. Metabolic parameters, placental VEGF expression and NBW in studied groups at delivery.

VEGF
–2578C>A and
  2549 I/D/group 

T1DM SGA 
subjects
N=18A

T1DM AGA
subjects
N=31B

T1DM LGA 
subjects
N=18C

P-value*

Heterozygous 14 (74%) 15 (50%) 10 (62%) <0.051

Homozygous 5 (26%) 15 (50%) 6 (38%) <0.052

* - Chi-squared test; 1,2 - A vs. B. 

Table 5. VEGF –2578C>A and 2549 I/D frequency in studied groups.

Parameter R-value B-value P-value 
Placental VEGF 317.4884 0.019 
Placental mass (g)

0.78473465
3.4016 0.000

Table 3. MRM in T1DM LGA subjects with placental mass and VEGF expression as explanatory variables.

Parameter R-value B-value P-value 
3rd trimester MBG 0.009733 0.039 
3rd trimester HbA1C

0.832842
0.146264 0.022

Table 4. MRM in T1DM LGA subjects with 3rd trimester MBB and HbA1C as explanatory variables.



results need to be re-analysed on larger/equal groups to confirm
frequency differences. Furthermore, the possible role of VEGF
–2578C>A and 2549 I/D SNPs must be re-evaluated in terms of
VEGF placental expression, the course of pregnancy and
perinatal outcome.

In the course of diabetic pregnancy, the perinatal outcome
defined as NBW is the major prognostic factor for neonatal
mortality and morbidity. Macrosomic newborns are in the risk
group for increased delivery complications of long-term
consequences (20, 30). In our study, we discovered that the
greatest placental VEGF expression was present in pregnancies

where macrosomic neonates were delivered. There were also
specific disturbances in maternal features (mean daily
glycaemia, HbA1C) in this group, both at booking and delivery.
According to our developed MRMs models, NBW in this group
depends on placental VEGF and mass (R-0.78473465, B-
317.4884 and 3.4016, respectively) rather than on maternal
features. These findings suggest that the placental response for
hyperglycaemia was reflected by increased VEGF expression
and prolonged hyperglycaemia defined as altered HbA1C induces
placental VEGF up-regulation (28). We also confirmed that the
altered daily glycaemia, defined as increased mean diurnal
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Fig. 1. Significant correlation
between 3rd trimester MBG
and placental VEGF in
T1DM LGA subjects.

Fig. 2. Significant correlation
between 3rd trimester HbA1C

and placental VEGF in
T1DM LGA subjects.



glycaemic profile, up-regulates placental VEGF expression and
leads to foetal macrosomia. In the study of Pietro et al. (5), under
hyperglycaemic conditions, the increased placental
VEGF/VEGFR expression and villi hypercapillarization were
documented as the response to hyperglycaemia. Another study
by Marini et al. (31) demonstrated the effect of impaired glucose
tolerance during pregnancy on the increased expression of
VEGF receptors in human placenta. Since we discovered the
increased placental VEGF expression in poorly controlled
pregnant women, who delivered macrosomic infants, in the next
step we checked, which factors may contribute to these effects.
In the study of Zhao et al. (32) up-regulation of VEGF in
response to maternal hyperglycaemia was reported. VEGF
together with hyperglycaemia up-regulates the expression of
placental growth factor.

In our study, the increased placental VEGF expression was
associated with abnormal glycaemic control in the course of
pregnancy and foetal macrosomia, what was also confirmed by
MRMs model, which revealed a significant impact of these
variables on placental VEGF expression. There was also a
significant correlation between these variables in the 3rd

trimester of pregnancy. What is confusing is that no other
correlations were found between the 1st and 2nd trimester
maternal factors, neither in T1DM LGA subjects nor the entire
T1DM group. We conclude that the number of subjects in these
subgroups should be increased (important limitation factor
MRM models) and re-analyzed. Another small study
(macrosomic foetuses N=4) by Lash et at (33), indicated that
there was no difference in the expression of either VEGF
isoforms between the healthy IUGR or macrosomic groups and
the normal controls.

Another confusing issue in this study is the fact that little is
known on insulin impact on the level of placental VEGF
expression in diabetic population. There are no studies
demonstrating the possible role of exogenous insulin on
placental VEGF expression in terms of dosage and demand.
There is one study of Loukovaara et al. (34) that demonstrates an
increased level of placental growth factor (PlGF) in foetal cord
blood in women with insulin-treated diabetes. In this case, the
level of PlGF may indirectly reflect an increased expression of
placental VEGF, since PlGF/VEGF pathways are linked in
placental metabolism.

It is also known that VEGF family members (VEGF-B,
VEGF-C, VEGF-D) are involved and promote both endothelial
and lymphatic vascularization during embryonic development
(35). The expression of members of the vascular endothelial
growth factor (VEGF) family (VEGF-A, VEGF-C, VEGF-D
and their receptors VEGF-R1, VEGF-R2 and VEGF-R3) in the
placental bed was found throughout normal and pre-eclamptic
human pregnancy. These findings suggest that VEGF family
members may play a role in the process of spiral artery
remodelling in these conditions (36). The most recent data
from Lappas (37) demonstrated the increased expression of
VEGF-A in omental tissue but not in placenta in pregnant
women with pre-existing gestational diabetes and obesity.
Another recent study revealed increased placental VEGF-A
expression in type 1 diabetic placenta in comparison to
gestational diabetes placentas (38). The similar data regarding
gestational diabetes were documented by the Chinese
investigators (39).

To conclude, our data demonstrate that the placental VEGF
expression, together with poor glycaemic control are related to
foetal macrosomia in T1DM pregnancy. The factors influencing
placental VEGF expression in this subgroup are related to the 3rd

trimester glycaemic control (MBG, HbA1C). Other 1st and 2nd

trimester maternal factors as well as maternal VEGF SNPs need
to be evaluated in larger study group.

In our previous studies, we demonstrated that placental
leptin and leptin receptor are involved in the course of T1DM
pregnancy and perinatal outcome (40). This study, as well as the
recent findings regarding VEGF, are the part of larger project
focused on assessment of possible placental and feto-maternal
factors affecting the course of T1DM pregnancy. In the
upcoming papers, we’ll present our data on the role of placental
visfatin, resistin and angiotensin converting enzyme inhibitor
(ACE-I) in the normotensive, T1DM pregnant women.

Abbreviations: VEGF, vascular endothelial growth factor;
VEGFR, vascular endothelial rrowth factor receptor; T1DM,
type 1 diabetes mellitus; SNP, single nucleotide polymorphisms;
NBW, neonatal birth weight; LBW, low birth weight; SGA,
small for gestational age; LGA, large for gestational age; MRM,
multiple regression model; PlGF, placental growth factor; MBG,
mean blood blucose
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