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Status of excess nutrition (obesity) and less influence on 

fetal growth. Obesity has increased fat, which increases 

some adipokines, one of which is resistant. Resistin plays a 

role in maintaining glucose homeostasis by inducing insulin 

resistance, antiadipogensis and inflammation. Resistin is 

found in the baby's umbilical cord so that resistin can play a 

role in fetal growth. The purpose of this study was to 
evaluate differences in maternal resistin levels between 

obese and normal weight mothers and their relationship to 

anthropometry of newborns. Material and Matode: This 

research is an observational analytic study with cross-

sectional design. Subjects consisted of 20 obese mothers 

and 20 normal weight people. Sampling was done by 

consecutive sampling at Dr. M. Djamil Padang, dr. Rasidin 

Padang and TK III Reksodiwiryo Padang Hospital, 

Indonesia. Blood samples were measured by 

spectrophotometry. Statistics were analyzed by Mann 

Whitney U-Test and Spearman Test. Results: Median 

maternal resistin in obese subjects and normal weight was 
1406 (1024.31-1947.78) ng / L and 1308.46 (740.16-

1521.56) ng / L (p <0.05). Median fetal resistin in obese 

subjects and normal weight was 1086.47 (820.09-2205.29) 

ng / L and 1077.59 (704.65-1654.76) ng / L (p> 0.05). 

Conclusion: There was a relationship between maternal 

resistin and newborn body weight with r = -0.412 (p <0.05). 

There was a correlation between fetal resistin levels with 

the weight of newborns and infant body length (r = -0.694, 

and r = -0.455) (p <0.05). Resistin levels affect fetal weight 

gain in the obese and normal weight. 
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I. INTRODUCTION  

 Low birth weight (LBW) are one of 

the problems in fetal growth. LBW is still the 

cause of infant mortality. LBW prevalence 

can reach around 11.2%. One of the factors 

causing LBW is maternal factors. Maternal 

nutritional status before and during 

pregnancy determines the condition of the 

baby to be born. Poor nutrition and excess 

nutrition (obesity) will have an impact on 

fetal growth. Poor nutrition will cause low 

birth weight or birth defects. Many studies 

report that obesity causes low birth 

weight21,29,35. 

 Obesity has increased fat 

accumulation so that it increases the 

secretion of some dipokines. Resistin is an 

adipokine that is found to increase in obesity. 

In humans, resistin is produced by fat, 

macrophages, placenta, preosteoblasts and 

osteoblasts. Resistin has a metabolic function 

to maintain glucose homoestasis through 

inflammation, insulin resistance and 

antiadipogenesis. Resistin has been 

postulated to play a role in healthy 

pregnancies, where low levels of resistin 

play a role in trophoblast cell invasion, 

angiogenic and increase trophoblast glucose 

uptake30,33,27.  

 Increased levels of resistin reaching 

50-100 ng / mL can inhibit GLUT1 (Glucose 

Transporter 1) activity through the AMPK 

pathway. AMPK and GLUT1 bonds play a 

role in increasing Mamalian Target 

OfRapamycin (mTOR) activity. This 

reduced bond can lead to reduced amino acid 

signaling mediated by mTOR4. Amino acids 

are important substrates in the formation of 

neurotransmitters. Neurotrasmitter is a 

chemical that forms neuron cells that make 

up the brain. In addition, Resistin also acts as 

an antiadipogenic so resistin plays a role in 

the availability of fuel for the fetus29,3,1. 

Recently the expression of resistin 

gene is also found in preosteoblast cells and 

osteoblasts. Resistin plays a role in 

developing the skeleton by controlling the 

differentiation of preosteoblast33. Resistin is 

considered a negative factor for bone mass 

by increasing the number of osteoclasts and 

activating the NF-kB promoter. Resistin is 

able to induce TNF-α, where TNF-α is a 

cytokine known as an activator and inhibitor 

of osteoclastogenesis12,1,10. Resistin is found 

in the baby's umbilical cord so that resistin 

can play a role in fetal growth. Based on the 

background above, the researcher was 

interested in examining the differences in 

maternal and fetal resistin levels between 

obese mothers and normal weight and its 

relationship to anthropometry of newborns. 

 

II. METHODS 

 

 This study was an observational 

study with a cross sectional approach 

conducted from August to November, 2017. 

The population in this study were all women 

who gave birth at RSUP dr. M. Djamil 

Padang, TK III Reksodiwiryo Padang 

Hospital and dr. Rasidin, Padang, Indonesia. 

Subjects were obtained by Consecutive 

Sampling method. The case group was a 

group of obese mothers (IMT≥30) obtained 

based on maternal BMI measurements before 

pregnancy. Meanwhile, the control group is a 

normal weight mother (BMI 18.5-24.9). 

 Exclusion criteria were Diabetes 

mellitus (GDS ≥ 200 mg / dl), infants with 

congenital malformations (microcephaly, 

macrocephaly, hydrocephalus and analgesia), 

leukocytes ≥ 16,000 / µL. After getting 

information before the study, the subjects 

who had signed the informed consent were 

taken blood from the cubital vein before the 

baby was born. While fetal blood was taken 

after cutting the umbilical cord on the 

umbilical cord attached to the placenta. The 

blood that has been obtained is then analyzed 

for its serum resistin levels using a 

Spectrophotometry device at the Biomedical 

Laboratory of the Unand Medical Faculty. 

 Data analysis was carried out by 

testing data normality with Shapiro-Wilk. 

Analysis of differences in maternal and fetal 

resistin levels in obese and normal mothers 

with Mann Whitney test. Correlation 

analysis to assess the relationship of 

maternal and fetal resistin levels to 
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anthropometry of newborns was used by the 

Spearman Test. 

 

III. RESULT 

 

 During the study sample collected 

were 40 maternity mothers consisting of 20 

subjects of the obese group and 20 subjects 

of the normal weight group. Table 1 shows 

that the average infant body weight of obese 

subjects is 3325 ± 324.27 and 3374 ± 233.65. 

The results of statistical tests produced no 

significant differences in the weight of 

newborns between groups of obese women 

with normal weight with p = 0.312 (p> 0.05). 

 Table 2 shows that there were no 

significant differences in infant body length 

(p = 0.399) and infant head circumference (p 

= 0.306) between groups of obese women 

with normal weight. Table 3 shows the levels 

of resistance in the obese group is 1406 

(1024.31-1947.78) ng / L. Whereas the 

normal weight group obtained maternal 

resistin levels were 1308.46 (740,16-

1521,56). To see the differences in the two 

groups, the Mann Whitney U-Test was then 

performed. As shown in table 4, there is a 

difference in maternal resistin levels between 

the obese and normal weight groups with p = 

0.021 (p <0.05). 

Table 5 shows that fetal resistin levels in 

the obese group were 1086.59 (820.09-

2205.29) ng/ L andthe normal weight group 

was 1077.59 (704.65-1654.76) ng / L. After 

the Mann Whitney U-Test was found there 

was no difference in fetal resistin levels 

between the obese and normal weight groups 

with p = 0.79 (p> 0.05). 
 

Table 1. Birth Weight of a Newborn in 

Obesity and Normal 

 
Variable Group p 

Obesity Normal 
weight 

Mean±SD Mean±SD 

Birth 
Weight Of 

Newborn 

3325±324,27 3374±233,65 0,312 

 

Table 2. Body length and infant head 

circumference in obesity and 

normal 

 
Variable Group p 

Obesity Normal 

Weight 

Median(Min
-Max) 

Median(Min
-Max) 

Body 
lenght 

49 (47-51) 49 (47-51) 0,399 

Head 

Circumfer
ence 

33,00 (32-

35) 

33,00 (33-

35) 

0,306 

 

Table 3. Differences in Maternal Resistin 

Levels in Obesity and Normal 

Mothers 

 
 

Variable Obesity 

Median (Min-Max) 

Normal Weight 

Media(Min-Max) 

p 

Maternal 

Resistin 

(ng/L) 

1406 

(1024,31-1947,78) 

1308,46 

(740,16-1521,56) 

0,021 

 

 

Table 4. Differences in Fetal Resistin 

Levels in Obesity and Normal 

Mothers 

 
Varible Obesity 

Median (Min-Max) 

Normal Weight 

Median(Min-Max) 

p 

Fetal 

Resistin 

(ng/L) 

1086,47 

(820,09-2205,29) 

1077,59 

(704,65-1654,76) 

0,79 

 

 

 

Then the Spearman test was conducted to 

assess the relationship between maternal and 

fetal resistin levels to anthropometry of 

newborns. As shown in Figure 1 where there 

is a relationship between maternal resistin 

and birth weight of newborns with a negative 

pattern with a value of r = -0.412, p = 0.008 

(p <0.05). This shows that the decreasing 
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level of resistin will be followed by an 

increase in the weight of the newborn. Figure 

2 shows that there is no correlation between 

maternal resistin level and newborn body 

length with p = 0.665 (p> 0.05), r = -0.071. 

Figure 3 shows that there is no relationship 

between maternal resistin levels and 

newborn head circumference. with a value of 

p = 0.236 (p> 0.05), r = -0.192. 

Figure 1. Relation of Maternal Resistin 

Levels to Newborn Weight 
 

 

Figure 2. Relationship of Maternal 

Resistin Levels with Body 

Length of Newborns 

 

 

Figure 3. Relationship between Maternal 

Resistin Levels and Newborn 

Head Circumference 

 

 

The results of the Speraman test to assess the 

relationship between fetal resistin to 

anthropometry of newborns showed that 

there was a correlation between fetal resistin 

levels with newborn and body weight of 

newborn babies as shown in Figure 4 and 

Figure 5 (p = 0,000 (p <0, 05), r = -0,649) 

and (p = 0.003 (p <0.05), r = -0.455.). Figure 

6 shows that there is no correlation between 

fetal resistin level and newborn head 

circumference with p = 0.814 (p> 0.05), r = 

0.03. 

Figure 4. Relationship of Fetal Resistin 

Levels with Newborn Babies 

Weight 

 

 

Figure 5. Relationship of Maternal 

Resistin Levels with Body 

Length of Newborn Babies 
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Figure 6. Relationship between Fetal 

Resistin Levels and Newborn 

Head Circumference 

 

 

 

 

 

 

 

 
 

 

IV. DISCUSSION 

 

 In this study, it was found that the 

median level of resistin in the group of obese 

mothers was higher than in the normal 

weight group. Analysis showed that there 

were differences in maternal resistin levels 

between obese women with normal weight 

and p = 0.021 (<0.05). 

 The results of this study are same 

with result ofHyeong and Ahima, 2013 who 

found that resistin levels were found to be 

higher in obesity than non-obese and had a 

positive correlation with the area of body 

mass index (BMI) and visceral fat area. 

Resistin is an adipokine that was first 

discovered in fat cells15. Resistin in normal 

pregnancy is found with a range of levels of 

0.70-22.34ng / mL23. Different studies found 

by Jyh et al (2007) found that plasma resistin 

levels were higher in pregnant women than 

non-pregnant women. Danqing et al (2005) 

found it different that differences in resistin 

levels during pregnancy were only in the 

third trimester and were higher than in 

nonpregnant women and BMI did not  

affectto resistin levels during pregnancy. 

 In this study researchers found a 

difference in maternal serum resistin levels 

between obesity and normal weight. The 

difference with previous studies was caused 

by differences in the characteristics of the 

sample and the research method. Research 

conducted by Marfianti (2006) found that 

resistin levels were higher in obese patients 

with insulin resistance than obesity without 

insulin resistance which was carried out by 

HOMA-IR index assessment. Obesity is at 

risk for insulin resistance due to an increase 

in inflammatory factors in the body. Resistin 

increases inflammation by inducing several 

proinflammatory cytokines such as TNF-α 

which can inhibit IRS1 so that it interferes 

with GLUT4 in glucose uptake to cells 

which leads to insulin resistance. 

 There are differences in the method 

of this study with previous studies where 

Vernini et al (2016) used the Oral Glucose 

Test Tolerance (OGTT) method to assess the 
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condition of prediabetes which also affects 

the increase in resisitin levels. There is a 

difference between examining impaired 

glucose tolerance and plasma glucose. 

Various studies have shown that impaired 

glucose tolerance is more associated with 

moderate insulin resistance. Fasting plasma 

glucose is more associated with a deficit in 

insulin secretion. Insulin resistance is the 

basis for the onset of impaired glucose 

tolerance. Resistin can induce insulin 

resistance. So that the condition with insulin 

resistance can be started with an increase in 

plasma resistin levels28,31,2. 

 In this study there were no 

differences in fetal resistin levels between 

obese and normal weight mothers. Although 

higher resistin levels were found in obese 

mothers than normal weight mothers but did 

not affect the baby's weight in this study. 

Different research results were found by 

Geum et al (2006) that there were differences 

in mean maternal and umbilical serum 

resistin levels (21.34 ± 1.07 ng / ml) which 

were significantly higher than maternal 

serum resistin levels (10.13 ± 1.12). Jing, et 

al. (2010) found low resistin levels in 

macrosomia babies' umbilical cord samples 

compared to SGA infants and positively 

correlated with maternal resistin. Different 

results of the study were also stated by Pak 

Cheng et al (2006) that serum resistin levels 

in term infants were higher than preterm and 

were higher than maternal serum and 

correlated with maternal serum resistin. 

 The difference between this study 

and previous research may be due to 

differences in research methods and 

characteristics of the sample in the study. 

Simone, et al (2009) found that 

dexamethasone can reduce resistin levels in 

the placenta. In addition, estrogen and 

progesterone are also thought to be able to 

influence placental resistin levels. Giving 

estrogen and progesterone can reduce the 

placental resistance level in vitro. 

Dexamethasone, estrogen and progesterone 

are groups of glucocorticoids that act as anti-

inflammatory. The association of 

glucocorticoids with the nucleus receptor 

complex can influence the transcription of a 

number of target genes which causes a 

decrease in the synthesis of proinflammatory 

molecules including cytokines, interleukins, 

adhesion molecules and proteases. 

Researchers assume that estrogen and 

progesterone produced by the placenta can 

reduce levels of resisitin in the umbilical. 

This suggests an adaptive response from the 

placenta that acts as a barrier in pregnancy26. 

Charlier, et al (2008) reported increased 

chronic inflammation in pre gravida obese 

mothers affecting intrauterine life with 

increased accumulation of proinflammatory 

macrophages and cytokines in the placenta. 

Robert, et al (2011) found that although the 

accumulation of proinflammatory 

macrophages and cytokines increased in the 

placenta pre gravida obese women were not 

accompanied by an increase in neutrophil 

cell populations in the placental villi, and an 

increase in the neutrophil population mostly 

in maternal interstitial space. 

 In this study, the researchers found 

a negative correlation between maternal and 

fetal resistin levels with newborn body 

weight with a value of p <0.05. The same 

results were also found by Jing, et al (2014) 

that umbilical resistin levels were negatively 

correlated with the weight of newborns, 

infant BMI and placental weight in normal 

weight infants, macrosomia and Fetal 

Growth Restriction (FGR). 

 Resistin has two main metabolic 

roles. Resistin has the opposite action to 

insulin which leads to glucose homeostasis. 

This action ends with a whole or partial 
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increase in glucose levels mediated by the 

AMP-activated protein kinase pathway, 

thereby increasing the enzyme 

gluconeogenesis in the liver, decreasing the 

ability of skeletal muscle and adipose tissue 

to capture insulin mediated glucose. The 

second role of resistin is antiadipogenic and 

inhibits the proliferation of 3T-L1 

adipocytes9,17. Resistin plays a role in 

adipogenesis. Where resistin can inhibit 

adipocyte differentiation.Resistin affects the 

α and β Protein Enhancers Binding (C / 

EBPα and C / EBPβ) which are adipogenic 

transcription factors. Resistin reduces lipid 

hatch synthesis by decreasing proteins 

involved in lipid metabolism during 

preadipocyte. A decrease in Fatty acid 

synthase (FAS) and Acetyl-CoA 

carboxylases 1 and 2 (ACC1 and ACC2) 

induced by resistin suggests that resistin 

affects lipid metabolism during adipocyte 

maturation. Decrease in lipid synthesis 

reduces fat storage so that resistin 

contributes to the availability of fuel for the 

fetus34,9. Geum et al (2006) reported that 

resistin not only plays a role in energy 

homoestasis but also plays a role in weight 

control through effective regulation of 

negative feedback in adipogenesis. 

 The results of the study found that 

there was no correlation between maternal 

resistin levels with the length of the baby's 

body and the head circumference of 

newborns with p≥0.05. Resistin plays an 

important role in the development of the 

framework by controlling preosteoblast 

differentiation. Resistin has a strong effect 

on osteoclastogenesis by increasing the 

number of osteoclasts and activating the NF-

kB promoter. Thus, resistin is a negative 

factor for bone mass that is consistent with 

the study that serum resistin concentrations 

are negatively correlated with BMD bodies 

of Chinese men and menopausal women and 

lumbar spine BMD in adult men33. 

 TNF-α induced by resistin can act 

as an inhibitor and activator of 

osteoclastogenesis. In addition, the number 

and activity of bone regulating cells, namely 

cells such as OC and OB, one of which can 

be affected by TNF-α activity. Increased 

TNF-α inhibits osteoblast differentiation 

through resistance to IGF1, BMP6 and LMP-

1 in osteoporosis patients 12,1,10. 

 In this study, researchers did not 

find a significant association between 

maternal serum resistance levels with 

newborn body length. However, the 

researchers found a relationship between 

fetal resistin levels and the body length of a 

newborn baby. This shows that fetal resistin 

levels affect more to body length than 

maternal resistin levels. This may be due to 

the many maternal factors that influence 

calcium absorption and type 1 collagen 

synthesis. Several factors play a role in bone 

formation such as genetics, some hormones 

and cytokines. In addition, calcium 

absorption is influenced by several factors 

such as PThRP hormone, estrogen, 

progesterone, placental lactogen, IGF-13. 

This suggests that maternal resistin levels 

may reflect the situation of fetal development 

in the uterus and have important clinical 

implications for predicting infant birth 

weight16. 

 The results of the study found that 

there was no association between maternal 

serum resistin levels and fetal resistin levels 

with newborn head circumference. The same 

results were found by Vernini, et al (2016) 

which stated that there was no correlation 

between maternal serum resistin levels to 

newborn head circumference but there was a 

relationship between maternal adiponectin 

levels on newborn head circumference and 

ponderal index with leptin levels. The same 
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study was found by Fatouhikia, et al (2016) 

that there was no correlation between the 

levels of umbilical resistin and the head 

circumference of newborns with p> 0.05. 

 Adiponectin and resistin have 

opposite actions. Adiponectin can increase 

insulin sensitivity, while resistin increases 

insulin resistance. Glucose is an important 

substance for fetal metabolism and growth. 

Brain growth is related to the activity of 

glucose, protein transporters and GLUT1 

expression. So that the role of adiponectin is 

considered to influence fetal brain growth9,33. 

 
 

V. CONCLUSION 

1. Increased fat mass (hyperlipidemia) during 

pregnancy may affect an increase in resistin 

level during pregnancy which has clinical 

implications for the assessment of fetal 

weight. 

2. Further research can be conducted to 

assess the relationship between levels of 

resistin to weight gain during pregnancy 

using the Cohort Study approach. 

3. It is expected that the results of this study 

can be used as input for the Health Office in 

examining maternal resistin levels which 

have implications for the assessment of fetal 

weight. 
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