Placental Glucose Transporter Expression in Pregnancies with Early and Late-Onset Fetal Growth Restriction

Muhammad Pradhiki Mahindra!2, Sara Hillman!-?, Dimitrios Siassakos!?, Kasia Maksym!2, Anna David'-?2, Owen Vaughan!

1 Maternal Fetal Medicine Department, Elizabeth Garrett Anderson Institute for Women’s Health, University College London ﬁ
2 Elizabeth Garrett Anderson Wing, University College London Hospitals NHS Foundation Trust

Women's

University College London Hospitals dali;

NHS Foundation Trust

Introduction: Figure 1. Glucose Transporter Gene Expression m TT

Maternal to fetal nutrient transfer is dependent on maternal glucose levels, glucose concentration gradient, placental glucose utilization, and placental O control
glucose transporter (GLUT) activity. The correlation between GLUT expression and fetal growth restriction (FGR) remains poorly understood. o N N (] EaryFGR

O LateFGR
Study Objective: To evaluate the expression of GLUT 1, 3, 4,8, 9, and 12 1n the placentas born to pregnancies with early and late-onset FGR compared 2 2 o :
to appropriate growth (AGA) fetus. g’ oF B Results:
1 - _ g ] & ol o *Pregnancies with early FGR and late FGR had lighter
: = — ® = neonatal birthweight and lower gestational weeks at
Methods: O 1 :- I i A % 6 delivery than the normal AGA.
dParticipant recruitment at University College London Hospitals (UCLH) with informed consent and ethical approval: 8 A ol= A : T C |
=Early FGR : Estimated fetal weight (EFW) < 600 grams and < 3" centile, between 20 and 30 + 6 weeks of gestation. o :.: _ = vin ? v : = *In early FGR placentas, the expression of GLUTI (mean
=Late FGR : EFW < 10™ centile after 32 weeks of gestation with a history of the normal-sized fetus at the mid-gestation scan. % 0 ” 1o IO LLLILL ” .............. an oluli] difference [95% CI] = 0.55, [0.18, 0.93]), GLUTS8 (mean
=Control : Women with normal glucose tolerance and appropriate growth fetus. LLl — E - " difference [95% CI] = 0.36, [0.03, 0.68]) and GLUTI?2
0 (mean difference [95% CI] = 0.99, [0.62, 1.37]) was
dPlacentas were collected from 9 controls , 14 early FGR women, and 5 late FGR women S = ; ;
o | o - — u downregulated.
Homogenization Separation Precipitation m .
1 x 1 cm cubes of villous tissue were snap-frozen using ® RNA extraction o -1 -
liquid nitrogen and stored at -80°C. = 14 *Placentas from late FGR pregnancy had the GLUT I
expression lower than the control (mean difference
' @ Reverse \/ 95% CI]=0.54, [0.05, 1.01]).
1 RT-gPCR was pe.rformed.to determine Transcriptase B [95% CI] , [0.05, 1)
GLUT gene expression relative to endogenous controls:
GLUT 1 GLUT 3 GLUT 4 GLUT 8 GLUT 9 GLUT 12
cDNA aPCR products Each plot represents the distribution of mRNA within the groups. The Asterix symbol (*)
® qPCR (cDNA = indicates the significant difference in the group comparison
amplification) and data - I/f/,::jf/?— © ST i
analysis —— / f i '
///// Discussion:

A Statistical analysis was performed using
1 a one-way ANOVA test (numerical data) and Chi-square (categorical data) between study groups (early FGR, late FGR) and control group.

1 Pregnancy with FGR mainly lowered the expression of the GLUT I gene. In early FGR, GLUTS and GLUT 12 genes were also affected.
 This study did not measure the abundance of placental glucose transporter proteins.
1 The findings may help us understand how pregnancy conditions affect the placental glucose transport function to underlie abnormal fetal

(Cont;)ol :Earlif;GR %ateSI;GR growth and neonatal birthweight.
n-= n= n-=
Maternal Characteristics
Age (Years) 35.44 + 4.87 35.79+5.5 30+ 7.2 Conclusion: References: | |
Maternal BMI 26.33 £5.0 26.64 £ 4.60 27.20 £8.15 | | | 1.Owen R. Vaughan, Anna David et al; Pl.ac.entajspec.lﬁc
Gestational weeks at delivery ~ [39.12 + 0.78 29.57 £3.91%*  |36.60 + 2.30* 0 GLUT 1 is an important determinant for fetal growth in pregnancy affected by FGR.| 3/c38a2/SNAT2 knockdown causes fetal growth restriction in mice.
. . I v FGR. GLUT 8 and 12 : d lated dt trol Clin Sci (Lond) 17 September 2021; 135 (17): 2049-2066.

gelsarean section/ vaginal 2/1 13/1 3/9 ncatly ? ail CXpIESSIon Wds dowhiegulated compared 1o COntrol. 2.EVERREST Consortium. EVERREST prospective study: a 6-year

CLiveTy rospective study to define the clinical and biological characteristics of
Pregnancy Complications Table 1. Maternal and Neonatal Characteristics of Study Participants : : : : : Eregﬂanc?es affeycted by severe early onset fetil growth restriction.
Procclamosia 0(0) 5(35.7) 1 (20)  Placental GLUTs may be potential diagnostic and therapeutic biomarkers for BMC Pregnancy Childbirth, 2017 Jan 23:17(1):43

P : ; Data are presented as mean + SD, or proportion (%). : ffected bv FGR , 8 , 4 ' ’ T ,

Premature Birth 0 (0) 14 (100)** 1 (20) % = povalue < 0.01, **= p-value < 0.01. pregnancies aliecied by - 3. Stanirowski PJ et al. Impact of pre-gestational and gestational
Fetal-Neonatal Outcomes , diabetes mellitus on the expression of glucose transporters GLUT-1,
Male/ female 7/2 5/9 2/3 FGR = fetal growth restriction ; GLUT-4 and GLUT-9. Endocrine. 2017;55:799-808.
Neonatal Birthweight (grams)  [3459 +£372.56 (961 + 588.83** [2169 £ 435.55%* GA = gestational age;
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