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Abstract

Objective: Placental hormones such as resistin, adiponectin, ghrelin and leptin are known to haveconsiderable role in fetal growth and there are some articles published in this area recently. Neverthelessthere is a shortage of data showing association between resistin level and fetal growth; that was why wedecided to conduct a study to evaluate this association.
Methods: This study was approved by ethic committee of pediatric health research center and research vicechancellor of Tabriz University of Medical Sciences. In this case-control study we measured the insulin,glucose and resistin in the cord blood of neonates with gestational age of 37 weeks or more in Al Zahratertiary hospital from March 2011 to March 2012. Thirty-nine appropriate for gestation age (AGA) neonatesand 41 small for gestation age (SGA) neonates were studied.
Findings: The umbilical cord blood resistin level was not found to have significant correlation with the type ofdelivery [normal vaginal delivery (NVD) or cesarean-section (C-S)], neonate's gender, maternal age or bodymass index (BMI). There was no significant difference in the levels of Insulin and glucose between AGA andSGA groups. Resistin level of blood cord in AGA group was 613.76±180.10 (range: 132.6-983.80 ng/ml) and inSGA group it was 1303.47±537.07 (range: 800.9-3001 ng/ml) (P<0.001). Neonates’ weight in AGA group was3162.82±407.92 g and in SGA group it was 2425.85±32.84 g (P<0.001).
Conclusion: In this study resistin level had reverse correlation with fetal weight in term neonates. The SGAneonates with growth insufficiency have higher resistin levels in their cord blood than AGA neonates withsame gestational age. It is recommended to conduct more studies in future with larger population of patientsto clarify the resistin role in neonatal birth weight.
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IntroductionFetal growth depends on receiving nutritionalmaterials from mother and endogenous reserves

of maternal substrates that act as precursors offetal tissues synthesis and source of fuel foroxidative metabolism of fetus. Also fetal growthdepends on optimal endocrine environment. The
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most important hormones in fetal growth areinsulin and insulin like growth factor (IGF)[1-3].Insulin doesn’t cross the placenta and its originis from the fetus itself. Insulin increases the fat andglycogen stores of the fetus and stimulates theamino acids uptake and muscular proteinsynthesis. IGF1 and IGF2 are present since 15thweek of gestation in fetus plasma and the level offetal IGF1 is fairly correlated with fetus weight[4,5].Other hormones such as leptin and adiponectinaffect the insulin resistance, fat resources qualityand fetal growth[6,7]. One of the hormonal factorsthat has been shown to have a role in fetal growthis resistin. Resistin, that is discovered in 2001, issecreted from adipocytes and mononuclear cells ofHuman being[8,9] and is a cysteine rich protein[10].It deranges glucose hemostasis and its actions inperipheral tissues are opposite of insulin. It is alsosecreted from human placenta too and issupposed to act as energy source in gestationalmetabolism.During pregnancy, energy metabolism changes,maybe due to increasing demand of energy ingrowing fetus, and great number of extractedhormones from placenta get partially resistant toinsulin, caused by an unknown mechanism[11].On the other hand, decreased sensitivity toinsulin that is more common in SGA neonates maybe seen in early life[7,12]. Recent studies thatdemonstrated the high levels of adiponectin andresistin in cord plasma approved the role of theseadipokines in intra uterus fetus development[13,14].Resistin is found in cord blood of fetuses since the20th week of gestation and it has positivecorrelation with gestational age[11]. The increasinglevels of resistin with increasing of gestational agemay be only indicated the greater mass of fat inthe late stages of gestation that leading toproducing more hormone. Resistin levels weredetermined in macrosomic infants and comparedbetween term and preterm newborn infants.Nevertheless there is a shortage of data showingassociation between resistin level and fetalgrowth.The purpose of this study is to evaluate resistinlevel in cord blood of neonates at birth, and todetect the relationship between the levels ofresistin and neonates’ birth weight.

Subjects and MethodsIn a case control study, term healthy neonateswith gestational age of 37 weeks or more werestudied from March 2011 to March 2012. Fortyneonates born at Al Zahra Hospital, a referraltertiary teaching hospital, with weight appropriatefor gestational age (AGA) were randomly selectedas control group according to random number list.At the same time 41 neonates who were small forgestational age (SGA) and their birth weight wereless than %10 percentile for gestational age,selected randomly as case group. Cord bloodsample was collected at birth. Neonatesgestational age was determined by theneonatologist based on the first trimesterultrasound examination, neonatal physicalexamination and Ballard scoring.The neonates with major congenitalmalformations and chromosomal disorders wereexcluded. Other exclusion criteria were: maternaldiabetes, history of maternal treatment withlevothyroxine or corticosteroids in recentpregnancy, documented chorioamnionitis,intrauterine infections (diagnosed by maternalseropositivity to TORCH infections and neonatalsuggestive signs including microcephalia, cataract,microphthalmia and hepatosplenomegalia) andpremature rupture of membranes more than 18hours before delivery. The medical ethicscommittee of pediatric health center and researchvice chancellor of Tabriz University of MedicalSciences approved this study (T/M 88/65).Parental written informed consent was obtained.The measurement of resistin in cord blood wasperformed by Bender Med systems (Vienna,Austria) and by using primary and secondaryantibodies by standard ELISA method.Meanwhile insulin in the same cord blood wasmeasured by using 0-1-Diaplus kite (United Statusof America), by ELISA method and by usingprimary and secondary antibody method. Theblood sugar was measured in the same line too.The analysis of data was performed by SPSS.14software. The chi square test was used forqualitative variables and Student T test forquantitative variables and p value less than 0.05was considered as significant.
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FindingEighty newborn infants were enrolled in thisstudy: 39 neonates in AGA group and 41 neonatesin SGA group. The route of delivery was cesareansection in 20 neonates (51.3%) of AGA neonatesand 20 (48.8%) of SGA neonates (p=0.82). Twentycases (51.3%) in AGA group and 22 patients(55%) in SGA group (p=0.66) were female. Themean gestation age was not different amongpatients in two groups (37.3±1.8 in AGA group and37.5±1.4 weeks in SGA group). The mean maternalage was 26.86±6.92 years in AGA group and26.48±6.52 years in SGA group (p=0.8). The meanbody mass index (BMI) of mothers in AGA groupwas 28.2±3.08 and in SGA group 28.33±4.83(p=0.79). The mean blood sugar in AGA was76.25±24.32 mg/dl and 72.73±23.4 mg/dl in SGAgroup. The mean body weight of neonates in AGAgroup was 3162.82±407.93 gr and 2425.85±338.4gr in SGA group (p<0.001). The mean cord bloodparameters are shown in table 1. The mostcommon predisposing factor for SGA in studiedpatients was maternal preeclampsia [9 patients(21.9%)]. The mean cord blood resistin level inneonates delivered by cesarean section was1002.44±555.24 ng/ml and in infants deliveredvaginally was 932.03±510.3 ng/ml (p=0.55). Themean cord blood resistin level was1018.96±621.36 ng/ml in male neonates and922.73±441.72 ng/ml in females (p=0.45).
DiscussionAccording to results of this study, the amount ofresistin in SGA neonates was significantly higherthan AGA neonates, which may explain the role ofresistin in birth weight control of neonates.There are small numbers of studies explainingthis correlation; in one study Wang et al have

compared the amount of resistin and adiponectinof cord blood with neonatal birth weight and theweight of the placenta. They have studied thecorrelation between adiponectin and resistinlevels in cord blood and maternal serum inmacrosomic neonates. Their results indicated thatthe level of adiponectin and resistin in the serumof mothers of macrosomic neonates were less thanmothers of appropriate weight neonates[15]. Innormal pregnancies the amount of these twomarkers was considerably higher in macrsomicneonates but it was less than IUGR neonates. Thecord adiponectin level has diversely correlatedwith neonatal birth weight, maternal BMI andplacental weight but there was no correlation withmaternal serum adiponectin.The cord blood level of resistin have positivelycorrelated with maternal serum resistin andnegatively correlated with neonatal birth weight,BMI and placental weight. More even maternalserum resistin level has diversely correlated withneonatal birth weight.These researchers concluded that resistin andadiponectin have important role in weight controland maybe in incidence of macrosomia[9]. Inanother study the resistin level was determined interm AGA neonates at birth time and itdemonstrated high levels without change in thefirst 4 days of life[16].In one study by Pak-Cheng et al in Hong Kong,resistin level was measured in preterm neonatesand the results were compared withanthropometric indices and leptin and insulinlevels. The results of their study demonstratedthat the levels of resistin in term neonates weremore than preterm ones and was correlated withleptin levels .The both levels of resistin and leptinhave increased along with duration of pregnancyand were also correlated with anthropometricindices[17].According to Cortelazzi study the level ofresistin in fetus aged 28-41 weeks was more thanadults but there was not any difference between
Table 1: The values of resistin and insulin in cord blood

Variable
AGA group

(n=39)
SGA group

(n=41)
P value

Resistin, ng/ml
613.76(180.1)(Range:132.6-983.8) 1303(537.07)(Range:800.9-3001) <0.001

Insulin, µU/ml
5.93(1.05)(Range:1.1-29.7) 4.7(0.6)(Range:0.6-19.8) 0.98



662 Resistin in Cord Blood of SGA and AGA Term Neonates

Iran J Pediatr; Vol 23 (No 6), Dec 2013

Published by: Tehran University of Medical Sciences (http://ijp.tums.ac.ir)

diabetic and non-diabetic mother’s fetuses[11]. Thehigher level of resistin in normal deliveries may beindicated that these hormones are increased dueto stress or inflammation accompanied withnormal delivery stages[18]. The high level ofresistin was also correlated with high blood sugar.This study in serum resistin level didn't indicatesignificant difference between NVD and C-Sdelivered infants. It may be because of gestationalage of studied neonates when all neonates wereterm. We also didn't find any meaningfulcorrelation between blood sugar and leptin levelsin these two groups of neonates.In the present study we achieved the sameresults about diverse correlation of resistin withneonatal birth weight. According to the results ofstudy conducted by S.C. Cho and coworkers fromKorea, high levels of resistin besides its effect onenergy homeostasis in fetus, may have animportant role in weight control by its effectsregulating adipogenesis with negative feedback.The result of their study revealed that cord bloodresistin level has positive correlation withmaternal serum resistin and negative correlationwith neonate's birth weight. Another study fromKorea by Cho GJ et al about correlation betweencord blood and maternal serum resistin level hasthe same results as the above study and there wasnegative correlation between resistin level withneonates’ weight and positive correlation withmaternal serum levels of resistin[19]. They did notfind any correlation between resistin and insulinlevels; so did we. In another study in China by NgPC and et al[14] comparing resistin level in pretermand term neonates and also comparing it to leptin,insulin and anthropometric indices, they foundthat resistin has higher levels in terms than pre-terms and it is correlated with cord's leptin leveland two hormones are correlated with gestationalage and anthropometric indices. In the same studyresistin level in vaginal delivery was higher thancesarean section delivered ones. The correlationbetween resistin and leptin and anthropometricindices demonstrated that these two hormonesare gestational age related. The high levels ofresistin in term neonates inhibited hypoglycemiaat birth. These studies indicated that placentalhormones (such as adiponectin, leptin, ghrelin andresistin) control adipogenesis and have importantrole in regulation of fetal metabolism of energy,adipogenesis and control of fetal growth. Our

study demonstrated the role of resistin in thereduction of fetal growth in comparison of twogroups AGA and SGA neonates and revealed thatSGA neonates had significantly higher resistinlevels than AGA group.Another study showed that resistin level inpreterm neonates with premature rupture ofmembranes (PROM) was significantly higher thanbabies without PROM that may be as a result ofthe effects of fetal inflammation on resistinlevels[20]. We did not find distinct correlationbetween resistin and the method of delivery andalso with cord's blood sugar. One of the limitationsin this study was lack of data in preterm neonatesand subsequent resistin measurement in neonatalperiod. The future study needed with greatersamples for clarifying the existing problems.
ConclusionThe results of this study indicated that resistinlevel has diverse correlation with fetal weightgaining and also with comparable duration ofpregnancy. The SGA neonates with insufficientgrowth has higher resistin in their cord blood thanAGA ones.
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