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 Λιπώδης ιστός στην εγκυμοσύνη
 (Λιπο) κυττοκίνες, λιπώδης ιστός και μητρικός 

μεταβ/μός στην εγκυμοσύνη
 (Λιπο) κυττοκίνες, λιπώδης ιστός και ανάπτυξη 

εμβρύου





Λιπώδης ιστός στην εγκυμοσύνη



P.M. Catalano, JCEM 2003



Adipose tissue in Pregnancy: Metabolic 
effects for two





Εναπόθεση του λιπώδους ιστού
στην εγκυμοσύνη και τρόποι
μέτρησής του



Εναπόθεση του λιπώδους ιστού στην κύηση

N=80 1st trimester 2nd trimester 3rd trimester

weight (kg) 67.6 ± 13.42 76 ± 12.5* 84.4 ±15.6 * #

%fat 30.4 ± 5.2 32.2 ± 4.9* 34.4 ± 6.9* #

Hip circumference 
(cm)

103.9 ±12.1 107.5 ± 10.2* 116 ±11.8* #

Skinfold (mm)

biceps 16.5 (11.7-24.2) 20 (14.5-29) * 25.6 (16-29) * #

triceps 16.2 (14-22.7) 21.5 (17-25) * 23 (16-29) *

suprailiac 12.2 (8.5-13) 13.5 (11-15.5) * 16 (12.5-21) * #

subscapular 16.7 (14-26.2) 18 (16-27) 22.2 (14-31) *



Sidebottom et al. Eur. J. Obs. Gyn 2001



Central or peripheral fat is more associated with 
perinatal outcomes in pregnancy? (1)
McCarthy EA et al Obstet Gynecol Surv 2004

 skinfold caliper thickness and ultrasound 
assessment remains impractical during 
pregnancy and cannot distinguish 
subcutaneous from visceral  fat. 

 A few studies suggest that central compared 
with peripheral fat correlates better with birth 
weight, gestational carbohydrate intolerance, 
and hypertension 



Central or peripheral fat is more associated with 
perinatal outcomes in pregnancy? (2)
C Stevens-Simon et al, Int J Obes Relat Metab Disord 2001

 study  measured subcutaneous adipose tissue 
thickness at six body sites, first by skinfold caliper 
and then by ultrasound in 28 primiparous
teenagers at 10.7+/-2.8 and 29.6+/-1.8 weeks 
gestation. 

 pregnant women store adipose tissue 
preferentially on the trunk 

 pregnancy-related changes in the regional 
distribution of maternal body fat based on skinfold
caliper measurements should be interpreted 
cautiously



Λιπώδης ιστός στην εγκυμοσύνη 
και επιπτώσεις  



Association of GDM with overweight versus normal maternal BMI.

Chu S Y et al. Dia Care 2007;30:2070-2076

Copyright © 2011 American Diabetes Association, Inc.



Association of GDM with obese versus normal maternal BMI.

Chu S Y et al. Dia Care 2007;30:2070-2076

Copyright © 2011 American Diabetes Association, Inc.



Risk of GDM according to BMI 
change in pregnancy



Risk of hypertension according to 
BMI change in GDM



Risk of large fetal gestational 
weight according to maternal BMI 
change



Fetal outcomes and maternal pre-
pregnancy weight (BMI) 

 Large for gestational age
 Birth weight >4000gr 
 Neonatal hypoglycemia
 Respiratory distress syndrome
 Jaundice-ικτερος
 Perinatal mortality
 Congenital malformations













Λιποκυττοκίνες και εγκυμοσύνη



Maternal adipocytokine levels in pregnancy according to pre-
pregnancy maternal weight 
(Hendler I et al. Am. J. Obs. Gyn 2005)



Hauguel-de Mouzon et al. Placenta 2005



Receptor of Placental Leptin

Henson et al. Biol. Of Reprod. 2005 
Ashworth Reviews of Reproduction 2000



Πλακουντιακή λεπτίνη προς έμβρυο και μητέρα 
(Linnemann K et al., Diabetes 2000)



Meller M et al., Physiol Res 2006
Lappas M et al., Journal of Endocrinology 2005



Maternal peripheral leptin in GDM
(Lappas M et al., Journal of Endocrinology 2005)



Nien JK et al., J Perinat Med 2007



Ρύθμιση πλακουντιακής ρεζιστίνης
Lappas M et al., Journal of Endocrinology 2005



Fuglsang et al. BJOG 2006



Sir-PetermannT et al., Human
Reproduction 2007



Maternal adipocytokines in GDM and 
postpartum
Vitoratos et al. Hormones 2008



Η βισφατίνη
Lopez et al. Diabetes 2006



Η βισφατίνη στην κύηση
Krzyzanowska et al. Cl. Science 
2006



Plasma concentrations of visfatin (A), glucose (B), and insulin (C) during an OGTT in women 
with GDM (○) and age-matched healthy pregnant control subjects (▪).

Haider D G et al. Dia Care 2007;30:1889-1891

Copyright © 2011 American Diabetes Association, Inc.



Mastorakos et al. Clin. Chemistry 2007
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Predictor of insulin resistance (HOMAR) and
insulin sensitivity (ISI) change during all
trimesters of pregnancy

The longitudinal regression model taking in consideration all three trimesters 
revealed that maternal fasting visfatin change was the best positive and 
negative predictor of insulin resistance (HOMAR) (p=0.0002, t-value=4.48) and 
sensitivity (ISI) (p=0.002, t-value=-3.65) changes, respectively, during 
pregnancy among leptin, IL6 and adiponectin levels of the three trimesters of 
pregnancy.



Maternal Serum Visfatin at 11–13 Weeks of 
Gestation in Gestational Diabetes Mellitus

Ferreira AFA et al., Clinical Chemistry 2011



(Λιπο)κυττοκίνες και ανάπτυξη 
εμβρύου



Vitoratos et al. Hormones 2008

Serum adiponectin in the 2nd trimester of GDM pregnancies 
correlated negatively with birth weight (p=0.005, r=-0.6). 



Maternal and cord serum concentrations of AFABP, adiponectin, leptin, and RBP4 in control 
and GDM pregnant women and their neonates.

Ortega-Senovilla H et al. Dia Care 2011;34:2061-2066

Copyright © 2011 American Diabetes Association, Inc.



Kyriakakou et al. Eur. J. of Endocrinology 
2008

IUGR 32.5±3.8 5.4±0.9 33.3±3.8

AGA 20.4±2.1 11.8±1.3 33.8±2.7

Leptin (µg/L) Adiponectin 
(mg/L)

Cortisol (µg/dL)

P values <0.05 <0.05 NS
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Η σημασία του λιπώδους ιστού 
του 1ου τριμήνου της εγκυμοσύνης



 Recently the HAPO, a large epidemiological study, 
revealed strong and continuous associations of 
maternal glucose levels during oral glucose 
tolerance test (OGTT) performed at 24 to 32 weeks 
of gestation, below those diagnostic of diabetes, 
with increased birth weight and cord blood serum 
c-peptide levels 

 (HAPO Study Cooperative Research Group, Hyperglycemia and 
adverse pregnancy outcomes. N Engl J Med 2008)

http://www.ncbi.nlm.nih.gov/pubmed?term="HAPO Study Cooperative Research Group"[Corporate Author]�


 In the first trimester maternal adipose tissue is the main source 
of adipocytokine production and affects glucose metabolism

 Mazaki-Tovi S et al. J Perinat Med 2009, Fereira AF Clin Chem 2011 )

 First trimester maternal adiponectin and leptin levels are 
associated to insulin resistance during pregnancy and to 
birth weight (Williams MA et al. JCEM 2004, Papastefanou et al. J Mat Fetal 
Neonat Med 2010



Valsamakis G. et al submitted
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1st trimester

variable 1 visfatin visfatin Leptin leptin hip

variable 2 weight before

pregnancy

hip

Circumference

1st trimester

weight before

pregnancy

weight

1st trimester

birth weight

r-Spearman 0.73 -0.61 0.82 0.82 0.52

3rd trimester

variable 1 visfatin ISI HOMAR weight

variable 2 birth weight birth weight birth weight birth weight

r-Spearman -0.72 -0.76 0.76 0.59



1st trimester

Variable 1 Maternal

weight

HOMAR Maternal

weight

Maternal 

leptin

HOMAR

Variable 2 Cord

c-peptide

Cord

visfatin

Cord

visfatin

Cord

visfatin

Cord

leptin

r-Spearman 0.74 -0.90 -0.67 -0.99 0.90

2nd trimester 3rd trimester

Variable 1 ISI Maternal

weight

Maternal

weight

Maternal

visfatin

Maternal

adiponectin

Variable 2 Cord c-peptide Cord

c-peptide

Cord

glucose

Cord IL6 Cord glucose

r-Spearman r=-0.90 0.67 0.69 -0.90 0.95



Predictor of birth weight
Valsamakis G et al submitted

 Stepwise multiple regression analysis revealed 
that 1st trimester maternal visfatin levels were 
the best negative predictor (p=0.017, beta=-
1.23) of birth weight among 1st trimester 
maternal adiponectin, leptin, and IL-6 levels, 
HOMAR, and weight.



Conclusions

 First trimester maternal adipocytokine levels 
reflect pre-pregnancy adipose tissue

 First trimester maternal weight predicts fetal 
insulin and adipocytokine secretion 

 First trimester maternal visfatin levels are the 
best negative predictors of birth weight and of 
insulin resistance during pregnancy. 



Conclusions

 It seems that maternal pre-pregnancy adipose 
tissue mass and function affect intrauterine 
insulin resistance possibly via genetic 
predisposition leading to adaptive-προσαρμογή
fetal insulin secretion and therefore, 
influencing birth weight. 
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