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INTRODUCTION 

A novel peptide hormone Spexin (SPX) is initially 

identified using a computational method based on the 

Markov model screening performed to identify novel 

biologically active peptides which were later confirmed 

in microarray studies conducted in animals.1,2 Several 

studies in human and animals have demonstrated that 

SPX is expressed in various tissues and organs including 

the gastrointestinal tract, liver, lungs, heart, brain, 

pancreas, adipose tissues, muscles, testis, and ovaries.1,3-5  

The widespread tissue distribution of SPX imply that it 

may have a wide range of functions and several studies 

have been performed to investigate these biological 

functions.6-9 Several previous studies performed in 
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various species suggests that SPX plays a role in appetite 

control and body weight and blood glucose regulation.10 

Nutrition physiology and blood glucose regulation are 

among the most investigated topics of human metabolism 

and day by day a new peptide is discovered to be 

associated with these.11,12 Human studies investigating 

the role of SPX in human metabolism has recently 

become a current issue. Several studies investigating the 

role of SPX in the complex network of nutrition, blood 

glucose regulation, lipid metabolism, and weight gain are 

under way.2,13 Several studies investigating the role of 

SPX in pathological conditions such as obesity, metabolic 

syndrome, and diabetes are also under way.14-17 On the 

other hand, studies investigating the changes in the 

expression of SPX under varying conditions of pregnancy 

are scarce.18 

The present study was carried out to determine SPX 

levels in healthy pregnancies and in gestational diabetes 

(GDM) and to investigate the association of SPX levels 

with weight gain and glucose and lipid metabolism in 

subjects with and without GDM.  

METHODS 

In our cross-sectional designed study, a total of 44 

women with GDM and 44 women without GDM were 

randomly enrolled among pregnant women above 18 

years old and with antenatal surveillance who applied for 

GDM screening during the 24-28th week of their 

pregnancy. The exclusion criteria were a diagnosis of 

diabetes before the pregnancy or before the 

aforementioned GDM screening period, multiple 

pregnancy, hypertension, chronic inflammatory 

conditions, and use of corticosteroids. The participants 

were informed before the study and written informed 

consent was obtained. The study was approved by the 

Ethics Committee of Liv Hospital Ankara.  

A questionnaire consisting of demographic information, 

medical history, history of diabetes mellitus, medication 

use, smoking, and parity was administered to the 

participants. 

At the 24-28th weeks of gestation, an oral glucose 

tolerance test (OGTT) was performed with the ingestion 

of 75g glucose following an overnight fast. Venous 

whole blood glucose levels were measured at 0, 60, and 

120 min after oral glucose ingestion. The International 

Association for Diabetes in Pregnancy Society Group 

(IADPSG) and WHO guidelines were used for GDM 

diagnose.  The participants were considered to have 

GDM if they had one or more of the following: fasting 

glucose ≥92mg/dl, 1 hour glucose ≥180mg/dl, or 2 hour 

glucose ≥153mg/dl.19,20   

Blood samples were taken before OGTT. Various 

parameters were analyzed in these bloods. The lipid 

profile and glucose level were measured using a chemical 

analyzer (Konelab, Espoo, Finland). Circulating SPX 

measurements were carried out using an enzyme-linked 

immunoassay (ELISA) following the manufacturer 

protocol  (Sunredbio; Shanghai Sunred Biological 

Technology, China) with a linear range of 0.11-

1.07ng/ml, an intra assay variation of <10% and an inter-

assay variation of <15%. The Coulter LH 750 device 

(Beckman Coulter, Brea, CA) was used for the complete 

blood count (CBC) analysis for detecting the 

concentration of hemoglobin concentration as g/dl. 

HbA1c concentrations were measured by a commercially 

available HPLC method.  

Statistical analysis 

All statistical analyses were performed using the SPSS 

for Windows version 11.5 (SPSS Inc., Chicago, IL).  The 

compatibility of data with normal distribution was 

examined graphically and with the Kolmogorov-Smirnov 

test. Data are presented as mean ± standard deviation for 

normally distributed continuous variables, median 

(minimum-maximum) for non-normally distributed 

continuous variables, and count and percentage for 

categorical variables. The Student-t test was used to 

compare continuous variables with normal distribution 

and the Mann Whitney U test was used to compare 

continuous variables with skewed distribution. The Chi 

Square test was used to compare qualitative variables. 

The relationship between quantitative variables were 

tested using the Spearmans’s Rho test. A P value <0.05 

was considered statistically significant.  

RESULTS 

A total of 88 pregnant women with a mean age of 

29.81±5.63 were enrolled to this study.  The descriptive 

data including the age, BMI, parity, gestational week, 

weight gain during pregnancy, and blood pressure 

measurements were presented in comparison between the 

study groups in (Table 1). The mean age, BMI, and 

weight gain during pregnancy were higher in the GDM 

group (p<0.001 for all comparisons). Parity, pregnancy 

week, blood pressure measurements, and frequency of 

smoking were similar between the groups. 

The laboratory data are compared between the study 

groups in Table 2, the groups were compared in terms of 

metabolic parameters with potential effects on 

hemoglobin and blood glucose levels and lipid profile 

(Table 2). The LDL cholesterol, Hba1c, and SPX levels 

and glucose levels in response to OGTT were higher in 

the GDM group (p=0.038, p<0.001, p=0.042, and p 

<0.001, respectively). 

The SPX levels were correlated with blood glucose and 

Hba1c levels after OGTT, and were not correlated with 

the age, BMI, weight gain during pregnancy, lipid 

parameters, and fasting blood glucose levels in the whole 

study population (Table 3). The correlations between 

SPX and fasting blood glucose, OGTT results, and Hba1c 
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in both groups are listed in Table 4. The SPX levels had 

strong correlations with Hba1c in the GDM group, non-

GDM group, and whole study population (r=0.92, r=0.71 

and r=0.849, respectively, p<0.001 for all correlations). 

The correlation between the SPX and Hba1c levels is 

shown as a graph in Figure 1 and Figure 2. 
 

Table 1: Demographic characteristics of patients in the study groups. 

Variables 
GDM (n:44) Control (n:44) 

p value 
Mean±SD Median (Min.-Max.) Mean±SD Median (Min.-Max.) 

Age (years) 32.45±5.19 32.00 (22.00-43.00) 27.16±4.79 26.00 (19.00-39.00) <0.001a 

BMI (kg/m2) 21.13±4.97 31.01 (21.48-44.08) 26.23±4.16 25.67 (17.26-35.50) <0.001a 

Weight gain (kg) 9.39±3.23 9.00 (5.00-17.00) 6.68±2.97 6.00 (2.00-15.00) <0.001b 

Gestational age (week) 26.14±2.32 25.50 (24.00-28.00) 25.55±1.49 25.00 (24.00-28.00) 0.360b 

Parity (n) 2.09±1.01 2.00 (1.00-4.00) 2.50±1.23 2.50 (1.00-6.00) 0.135b 

Systolic blood pressure 

(mmHg) 
112.00±14.7 112.50 (96.00-128.00) 110.7±12.0 111.70 (95.50-125.70) 0.924a 

Systolic blood pressure 

(mmHg) 
66.50±9.5 66.70 (62.40-74.80) 64.90±9.7 65.60 (64.40-78.50) 

0.236a 

 

Smoking (n) 7.50±6.41 5.00 (2.00-20.00) 6.00±7.67 2.00 (1.00-20.00) 0.289b 

a:Student-t test, b:Mann Whitney U test. 

Table 2: Laboratory results in the GDM and non-GDM groups. 

 

Variables 

GDM  Control 
p value 

Mean±SD Median (Min.-Max.) Mean±SD Median (Min.-Max.) 

Hemoglobin 11.52±1.13 11.50 (7.90-13.50) 11.36±1.10 11.55 (8.80-13.40) 0.513a 

LDL-cholesterol 95.20±21.45 90.50 (59.00-153.00) 85.57±21.48 85.00 (33.00-135.00) 0.038a 

HDL-cholesterol 44.50±9.67 42.00 (27.00-67.00) 47.98±10.27 47.00 (29.00-72.00) 0.106a 

Triglyceride 104.39±42.90 93.50 (38.00-212.00) 92.84±42.72 86.50 (38.00-241.00) 0.186b 

Total cholesterol 160.58±28.63 154.50 (117.00-238.60) 152.11±32.19 145.30 (97.00-218.20) 0.196a 

Fasting plasma 

glucose 
83.52±10.23 81.50 (69.00-110.00) 82.23±8.19 82.00 (64.00-98.00) 0.861b 

One hour after  

75g glucose load 
163.52±17.18 164.50 (141.00-205.00) 118.34±15.44 121.50 (79.00-189.00) <0.001b 

Two hours after  

75g glucose load 
176.69±18.49 163.40 (124.40-212.00) 115.20±10.64 125.20 (94.20-176.60) 0.001b 

HbA1c (%) 6.69±1.99 6.40 (4.40-12.00) 5.23±0.66 5.20 (4.10-6.70) 0.001b 

Spexin 3225.77±4568.78 825.00 (467.50-17186.21) 1028.94±1299.37 637.50 (239.08-17186.21) 0.042b 

a: Student-t test, b: Mann Whitney U test. 

 

 

Figure 1: Correlation graph of Spexin and Hba1c in 

the GDM group. 

 

Figure 2: Correlation graph of Spexin and Hba1c in 

the control group. 



Simsir C et al. Int J Reprod Contracept Obstet Gynecol. 2019 Oct;8(10):4056-4061 

International Journal of Reproduction, Contraception, Obstetrics and Gynecology                                   Volume 8 · Issue 10    Page 4059 

Table 3: Correlation of the variables with Spexin (in 

the whole study population). 

Variables  Spexin 

Age 

Correlation 

Coefficient 
0.170 

p value 0.113 

BMI 

Correlation 

Coefficient 
0.050 

p value 0.545 

Weight gain (kg) 

Correlation 

Coefficient 
0.197 

p value 0.066 

LDL-cholesterol 

Correlation 

Coefficient 
0.042 

p value 0.696 

HDL-cholesterol 

Correlation 

Coefficient 
0.024 

p value 0.821 

Triglyceride 

Correlation 

Coefficient 
0.020 

p value 0.854 

Total cholesterol 

Correlation 

Coefficient 
0.060 

p value 0.581 

Fasting plasma glucose 

Correlation 

Coefficient 
0.069 

p value 0.523 

1 hour  after 75g glucose 

load 

Correlation 

Coefficient 
0.253 

p value 0.017 

2 hours  after 75g glucose 

load 

Correlation 

Coefficient 
0.845 

p value <0.001 

HbA1c (%) 

Correlation 

Coefficient 
0.845 

p value <0.001 

DISCUSSION 

In the present study, the SPX levels and the associations 

between SPX levels and weight and lipid and glucose 

levels were investigated in women with and without 

GDM. SPX levels were significantly higher in the GDM 

group than the non-GDM group and there was a close 

relationship between the SPX levels and BMI, weight 

gain during pregnancy, and lipid levels. Whereas there 

was no correlation between fasting glucose levels and 

SPX levels, the glucose levels after OGTT test were 

correlated with the SPX levels in the GDM group and the 

Hba1c levels were correlated with the SPX levels in both 

study groups. 

No correlation between the SPX levels and age was 

found in the present study. Lin et al, reported a negative 

association between age and SPX levels, but their study 

included only 68 healthy adult women.13 In line with the 

findings of the present study, Gu et al, and Kumar et al, 

did not find an association between age and SPX 

levels.16,17 There is not sufficient number of studies to 

come to a strict conclusion about the association of age 

with SPX levels. Further studies with a long duration and 

wide age-range are needed. 

The SPX levels were not correlated with BMI or weight 

gain during pregnancy in the present study. Lin et al, 

reported that SPX levels were negatively correlated with 

BMI and fasting glucose levels and speculated that SPX 

levels could predict obesity and diabetes.13  

Several studies suggest a negative relationship between 

the SPX levels and obesity. Kolodziejskii et al, found 

such a negative relationship in women with obesity and 

insulin resistance and Kumar et al, reported such an 

association obese children.16,21 

 

Table 4: Correlation of study variables with Spexin in the GDM and non-GDM groups. 

Parameters GDM Group Control Group 

 Correlation coefficient p value Correlation coefficient p value 

Fasting plasma glucose 0.248 0.104 -0.150 0.332 

1 hour after 75g glucose load 0.344 0.022 -0.089 0.567 

2 hour after 75g glucose load 0.628 0.046 0.213 0.651 

HbA1c (%) 0.924 <0.001 0.719 <0.001 

 

Walevski et al, reported that SPX inhibited long chain 

fatty acid intake in the adipocytes in a non-diabetic 

mouse model.2 They also reported that SPX treatment 

resulted in weight reduction and improvement in glucose 

tolerance and insulin resistance. They suggested that SPX 

is a body-weight control factor secreted by the 

adipocytes.  

Jasmine et al, suggested that SPX might serve as an 

adipokine with function on energy balance/metabolism 

and with potential application for obesity treatment.22 

The contrast between these findings in the literature 

suggesting a negative association between SPX and 

weight gain and the findings of the present study may be 
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explained by the fact that the study population consisted 

of pregnant women. The physiological differences 

regarding regulation of various metabolic factors between 

pregnant and non-pregnant women may explain the 

difference between these studies. 

Several recent studies have shed light on the link between 

SPX and lipid and glucose metabolism.10,14  

SPX is reported to reduce fatty acid uptake in the adipose 

tissue and liver, increase lipid oxidation, and have a 

negative association with triglyceride and LDL 

cholesterol levels.17,22,23 In the present study, no 

association between SPX and blood lipid levels was 

found. To the best of our knowledge, only one previous 

study investigated SPX levels in GDM and reported that 

SPX had no correlation with lipid levels in the GDM 

group but it was positively correlated with triglyceride 

and LDL cholesterol levels in the non-GDM group.14 

Several studies investigated the association of SPX with 

glucose metabolism and reported that SPX improved 

glucose tolerance and insulin resistance in type 2 

diabetes; SPX levels were low in type 2 diabetes; and 

there was a negative correlation between SPX levels and 

insulin and glucagon levels.15,22 In pancreatic islet cells, 

SPX immunoreactivity was reported by Mirabeau et al, to 

be co-localized with insulin in secretory vesicles, 

implying that SPX can be released together with insulin.1 

In the present study, insulin levels were not measured and 

fasting blood glucose and HbA1c levels and OGTT 

results were utilized to evaluate glucose metabolism. The 

reason for testing HbA1c levels in the present study was 

the fact that recent studies suggest that HbA1c may be 

used as a marker predictive of GDM.24 There was no 

association between fasting glucose levels and SPX in the 

GDM or non-GDM groups in the present study. The 

glucose levels in the OGTT were positively correlated 

with SPX in the GDM group, but this association was not 

present in the non-GDM group. However, HbA1c levels 

were positively correlated with SPX both in the GDM 

and non-GDM groups.  

Wong et al, reported that SPX levels increased along with 

blood glucose and insulin levels after food intake and played 

a role in the development of feeling of satiety in their study 

in fish.5 Actually, the functional link between feeding and 

SPX is not clear today. Some recent research suggested that 

SPX is a postprandial signal. Ma et al, reported that glucose, 

insulin, and SPX levels increased concomitantly after 

feeding in their study in goldfish.8 They also reported an 

increase in SPX gene expression and SPX production in the 

liver. They reported that peripheral SPX levels increased 

after feeding and speculated that SPX may have an 

anorexigenic effect on the brain.8 

In the present study, SPX levels were correlated with 

blood glucose levels in the group with impaired glucose 

tolerance but this was not true for the non-GDM group. 

On the other hand, HbA1c levels were positively 

correlated with SPX in both groups. These findings 

support the notion that SPX is released postprandially. 

The parallel increase in SPX levels with increased HbA1c 

levels also suggest that SPX has a role in reduction of 

blood glucose levels.  

The presence of a complex regulatory network between 

SPX and feeding which also involves the glucose and 

lipid metabolisms is a recent notion suggested by the 

present study and several others.  It is not clear whether 

there is a cause and effect relationship between SPX and 

pathological conditions such as diabetes, obesity, and 

metabolic syndrome. Also, the change pattern of the SPX 

expression in these conditions is not clear. The effect of 

pregnancy on SPX expression and circulating SPX levels 

and the impact of GDM on the multiple biofunctions of 

SPX are the potential topics of future studies. The most 

important limitation of the present study is the cross-

sectional nature which makes drawing causal conclusions 

about the role of SPX in GDM difficult. 

CONCLUSION 

In conclusion, SPX levels were higher in the GDM group 

compared with the non-GDM group and SPX levels were 

correlated with HbA1c levels and post-OGTT glucose 

levels but not with fasting glucose levels. These findings 

suggest that SPX is a postprandial signal which plays a 

role in regulation of blood glucose levels after nutrition. 

Further large scale studies are needed to come to strict 

conclusions about the role of SPX in the complex 

network of glucose and lipid metabolism in pregnant 

women and GDM. 
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