ZQH TTATTAAHMHTPIOY

“H emidpaocn ¢ S 1atpo@rig 610 PeETABOAIGHO TG PNTEPAG KA 6TV avarttodn) Tov epfpvov Katd
TV EyKvpocovn”

INEPIAHYH

®EMA: H enidpaon g S1atpo@rig 0To PNTPIKO HETAPOAGHO Kat 0Ty avamtuén tov epfpdov kata v
EYKLHOOLVN

YKOTIIOZ : O okomdg tng peAétng eivarl va epeuvnbel n emidpaon g oVOTAONG TNG TPOPNG KAl TRV
npooAapBavopevey Beppidov TG eyKLHOVOVOOG OTOV UNTPLKO HETAPOAOHO, OTnV avamTuén Kot To
HeTaBoMapo Tov epfplov.

ME®OAOAOT'TA: MeAetOnKav 0TNV GUYKEKPLUEVT EPELVA 36 EYKVEG YUVOIKEC, N TTAYDORPKEG KOl |n
SafnTikég. LTO TIPAOTO TPIPNVO TNG EYKLHOGVVNG, HEAETHONKE 1 S1TPOPT] TOVG HE EMTANIEPO S1NTOAGYL0
KOl EPWTNUATOAOYIO GLXVOTNTOG KOl LTTOAOYIOTNKAY TO POKPOOPEMTIKA OLOTOTIKG, TPWTEIVEG, AITOG,
véatavBpakeg, ko 1 Beppidikn amodoon g Satpoeng, Amd évav efeTaoTn Kal pe péco Gpo 0o
HETPNOEWV O KABe TPIUNVO, KATaypoenkav T avOpomopetpikd O6edopéva tng kabe e&etalopevng
YUVAIKAG, TO DYPOC, TO CWHATIKO BAPOG TPy TNV KLNOT, To B&pog Katd tnv nuepounvia e&étaonc. Eywve
avAALOT-UTTOAOYIOHOG OTO €L TOIG EKOTO TOU GUVOAIKOD AIMOUG TOL COHATOG TNG EyKLOL He TN PéBodo
TOL SepUATONTUXOLETPOL. Xe K&Be Tpinvo NG KUNONG €yve EKTIUNOT NG WYOOLAWVIKNG evaaBnoiag kat
avVTIOTHOT|G KXBMG KAl TNG LIIEPIVOOVAVAIHING TNG HNTEPNG e KapmOAN oakydpov OGTT (@option pe 75
ypH. TAUKO{NG Ko PETPTON COKXGPOL Kol VooLAivng, oe 0°-5-15"-30"-60"-90"-120"). YnoAoyiotnke
WOOLAVIKT] evaoBnoia g pntépag, o deiktng ISI, n mpdTN @don €xkkplong B- kuttapwy, first Phis ,
second Phis. H vnepivaovAvoapio (AAUCIT) petpnBnke pe v MeEPOXn KAT® OMO TIG KAPTOAEG TNG
WWOOUALVIG OO TNV KAPTIVAT OOKXGPOL TIOL €YLVE KAl TIG THEG TNG wvaovAiving ota 0°, 57, 157, 30", 607,
90’, 120" pe tn péBodo touv Kavova Tpameloeldovg kot o Seiktng HOMA-R. Metprifnkav ol oppoveg tou
yootpeviepikod cvotipatog (oe vnoteia) GIP, GLP1, ghrelin xon petprBnkav ot Aumokvtrokiveg
Blogartivn, avtimovektivn kKot Aemtivi) g pntépag. Me Ymepnyoypa@iko €leyxo oto 2° kot 3° Tpipnvo
vroAoyiotke N avamtuén tev epppdwv. Katd v yévvnon petpndnke 1o oopatikd BApog TV VEOyVAV
Kol anmd Tov OHQAAL0 A®po €ylve OLAAOYN OLHOTOG KOl HETPNOT TV AUTOKLTOKIVQV: Biogartivn,
QVTIIOVEKTivN, Agmtivn, c-peptide, TL.-6 KaBmG Kot 1] YAUKOL Kol IVOOLAIVI TV VEOYVQV.
ATIOTEAEXMATA: Bpébnke ovoyétion twv mpocAapfavopévev Bepuidov [E TO YXOTPEVIEPIKO
nentidio (GIP) oto 2° tpipnvo p=0.025, R=0.73. Kata v oavaivon pe avtiotpoen ovdAvon
noAvdpopnong Ppébnke oty to ent to1g ekatod (%) moooatd Aimovg (p=0.015, beta = - 1.28) ko o emi

101 €kat0 (%) mooootd vdatavBpdkwv (p=0.038, beta= -1.02), mpoéfAenav KaAbtepa TNV

vreptvgovAvanpia m¢ pntépag oto 1° tpiunvo (AAUCI) oe oxéon pe To emi To1g eKato (%) mocootd
MPWTEIVOV Kol TG mpocAapfavopeveg Beppidec. Katd v avéivon pe Avtiotpoen avaivon

[Mahvépopnong Bpébnke ot To eni 101G ekatd (%) mocoatd véatavBpdkwy (p=0,019, beta=2,93), ko to0



emi 101§ ekatd mMooootd Aimovg, ( p=0,036, beta=3,01), npoéPfAenav v unipikn Aemtiv). Me my ida

péBobo Ppébnke o1, TO €Ml TOG €KATO TMOCOOTO LSATAVOPAKWY TPOERAENAV KOAVTEPA TNV UNTIPIKN
Brogativy (p=0.009, beta= -0.77). To (%) moooot6 véatavBpdkwv, p=0,026 , beta= -2.55 kabwng ko 10
eni 1o1g ekatd (%) mooootod Aimouvg, (p=0,016, beta = - 3.05) mpoéfAenav KaALTEpA TNV UNIPLKI]
avrmovektivr). Koatd Vv avdAvorn pe ovoyétion Spearman 8ev Bpébnke kapioa ovoyétion pe Ta
UTIEPTIXOYPUQPIKG €VPTIHOTA TOV eRPpov Tov peAetBnkav. Emniong dev Ppebnke kapia ovoyétion pe T0
Bapog yévvnong veoyvav (p>0.05). Kata v avaivon pe avtiotpoen avaivon IaAwvSpopnong Bpébnke
OTL TO €Ml TOLg €KATO TOC000TO LdaTavBpdkwv (p=0.04, beta= -0.723) ftav 0 KAAVTEPOC TIPOYVWOTIKOG
Seikng TG Progartiving tov op@aAiov Awpov. Aev Bpébnke kapion GAAN CLOXETION HE TOLG LTTOAOLTIOVG
HETHBOAIKOVG TAPAYOVTEG TOL E[PPLOL aTOV OpPAEAL0 Awpo (p>0.05)

YYMIIEPAIMATA : B&oe€l ToV GMOTEAECUATOV TNG TOHPOVCNG HEAETNG, TIPOEKVYE OTL OO TO CLUOTATIKA
NG TPOYNG HE TN HEYRAVTEPT KPVNTIKN EMOPAOT OTNV WWGOLAWVIKT gvaiolnoia ¢ Pntépag givar ot
vdatavBpakeg Kot 1o Aimog g Tpo@Eng. Ot vdatavOpakeg Kol TO ATOG EAVNKAY V& €MNPEGLOLY APVITIKG,
OTOTIOTIKX ONHAVTIKG, TNV Blogartivr, AVTUTOVEKTIVI KO TNV LTEEPIVOOLAIVALUIN TNG HNTEPUG OTO TIPAOTO
tpipnvo. Ot vdatavBpakeg @dvnke va cuvoyetifovionr pe v Buogativn tov epfpvov mov eivon
TIPAYOVTOCG IVOOLAVIKIG evanoBnaiag. Ot mpwteiveg kat ot mpooAapfavopeveg Beppideg dev @avnke va
€XOLV KATIOL! OLOYETION. ATIO TIG YOOTPEVIEPIKEG OPUOVEG 01 TTpoTAapfavopeveg peproleg Beppideg g
eykLOL e T TpoYT €6e1&av va €xouv BeTtikn ouayétion e To voovAtvotpomo GIP oto Sevtepo tpipnvo.
Aev PBpébnke xapia ovoyxétion pe to PAPOG YEVVNONG TWV VEOYVAV KOl OO TNV ULMEPTXOYPOAQIKT|
napakoAovlnon dev mpogkuYe Kaveva OTOLKEL0. ATIO TIG PETPTIOELG AUTOKVUTTOKIVQOV GTOV OHQGAL0 A®PO

Hovo 1 Bloeativn €6e1&e va €xel cuoyEtion.

ABSTRACT

ABSTRACT: The influence of maternal nutrition and caloric intake into maternal metabolism, fetal
growth and fetal metabolism in pregnancy.

OBJECTIVE: We have investigated the effect of maternal daily dietary caloric intake, as well as,
carbohydrates, proteins, and fat consumption into maternal and fetal metabolism and growth.
RESEARCH DESIGN AND METHODS: We included 36 not obese, not GDM women who delivered at
term healthy singleton, term babies in a Greek maternity clinic. All women had a seven day dietary recall
daily program and food frequency questionnaire. Study participants also provided information on
sociodemographic, reproductive and lifestyle variables. All anthropometric measurements were
performed by a single observer. Weight was measured in kilograms on a beam balance, height was
measured in meters with a stadiometer, and the BMI in kilograms per square meter was calculated.

Maternal skin-fold thicknesses were measured with a Harpenden skin fold calliper at four locations, to



determine percentage body fat with charts interpolating for age based on data from Durnin and
Womersley. We collected blood samples in first, second and third trimester of pregnancy. Laboratory
measurements based on a 75-gr oral glucose tolerance test (International Association of the Diabetes and
Pregnancy Study Groups criteria). All OGTT were performed in the morning after an overnight fast.
During the OGTT, venous blood samples were drawn for measurement of glucose and insulin at fasting
and at 0'-5"-15"-30"-60"-90"-120" after ingestion of the glucose load, and those found to have gestational
diabetes were excluded from the study. Maternal hyperinsoulinaemia was measured using, the area under
the glucose-curve during the OGTT (AUCsuin), calculated by trapezoidal rule. Insulin resistance was
measured using the homeostasis model assessment of insulin resistance (HOMA-IR). Insulin sensitivity
was estimated by using the ISI index. Insulin secretion was estimated by using the first PHIS and second
PHIS insulin secretion as per the glucose and insulin measurements during the OGTT. We also measured
maternal fasting leptin, adiponectin, visfatin, GIP, GLP-1, active-ghrelin during all three trimesters.
Thirty-six pregnant women had ultrasound estimates of fetal anthropometry in second and third
trimester. There were also measurements of umbilical cord blood glucose, insulin, c-peptide, IL-6, leptin,
adiponectin, visfatin, representing fetal metabolism.

STATISTICAL ANALYSIS: Data are described as mean (£SD) or as median and interquartile range for
data with non-Gaussian distribution. To test the change of each variable during pregnancy, the one-way
repeated measures ANOVA test was used for variables with Gaussian distribution and the nonparametric
Friedman ANOVA test for those with no gaussian distributions. To test the associations between variables,
we used Spearman correlation analysis. Backwords regression analysis was used to define predictive
variables. Longitudinal (univariate, bivariate, and multiple) models using fixed effects were performed
with time taken into consideration. A P value of <0.05 was considered significant. P values were
automatically calculated when correlation coefficients or regression analyses were performed with the
SPSS statistical package that was used for statistical analyses

RESULTS: Maternal dietary carbohydrate (p=0.038, beta= -1.02) and fat (p=0.015, beta = - 1.28) were
the best negative predictors of maternal hyperinsulinaemia (AAUCI) at first trimester among proteins and
total caloric intake. Maternal dietary carbohydrates (p=0.019, beta=2.93) and fats (p=0.036, beta=3.01)
were the best positive predictors of maternal leptin among proteins and daily caloric intake. Maternal
dietary carbohydrates (p=0.009, beta= -0.77) was the best negative predictor of maternal serum visfatin
among fats, proteins and total caloric intake. Maternal dietary carbohydrates (p=0.026, beta= -2.55) and
fat (p=0.016, beta= - 3.05) were the best negative predictors of maternal serum adiponectin. Birth weight
was not associated with maternal total caloric intake, proteins, fats and carbohydrates (p>0.05). Maternal
carbohydrates (p=0.04, beta= -0.723) were the best negative predictors of cord blood visfatin levels.
Maternal gastric inhibitory polypeptide (GIP) at the second trimester was associated with maternal
total caloric intake (p=0.025, R=0.73).



CONCLUSION: It seems that dietary carbohydrates and fat intake effect negatively maternal insulin
sensitivity as it is shown by their negative prediction of maternal hyperinsulinaemia (AAUCI), of
adiponectin and of visfatin. It seems also that maternal carbohydrates and fat intake during pregnancy
affect negatively fetal insulin sensitivity and adipocytes function. On the other hand, in our small study
there was no association of maternal dietary element with birth weight and fetal growth. Further bigger
studies are needed to assess the maternal diet into maternal metabolism, fetal metabolism and birth weight

in pregnancies complicated by maternal obesity and gestational diabetes.



