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to show differences between GH-V concentrations in 
women with normal glucose tolerance and diabetic 
patients.33,34 Further, Fuglsang et al demonstrated that 
the increase in insulin requirements during pregnancy 
in Type 1 diabetes was not related to GH-V levels.23,35 
In our study, GH-V concentration at 20 weeks’ gesta-
tion was not altered in GDM pregnancies. Although 
blood glucose levels are regulated primarily by ad-
justments in insulin concentrations, accumulating 
evidence indicates a complementary role of IGF-1 
through its insulin-like activity.36 A family of six 
IGFBPs has been characterized to prolong IGF half-
life in the circulation and regulate IGF-1 bioactivity.37 
Their relationships are complex. IGFBPs not only 
regulate IGFs bioavailability but also have biologi-
cal activity that is independent of IGF.38 Moreover, 
the hypothesis has been made that cleavage of the 
IGFBPs into fragments with lower affinity to IGFs 
allows for increased IGF receptor activation.39 As 
much as 99% of IGF-1 in the circulation is bound 

to IGFBP-3 with an acid-labile subunit to form a 
150 kDa ternary complex. However, the exact role 
of IGFBP-3 in glucose metabolism, either a protec-
tive effect or enhancing effect on insulin resistance, 
is still unclear.40-43 Although it is less abundant than 
IGFBP-3, IGFBP-1 has been proposed as playing an 
important role in glucose homeostasis as a dynamic 
regulator of IGF bioactivity.44-47 It has been shown 
that conditions characterized by insulin resistance are 
associated with decreased IGFBP-1 levels.48,49 In GDM 
patients, increased IGF-1 and decreased IGFBP-1 
concentrations were observed in maternal serum at 
mid-late pregnancy (24 weeks onwards).50-52 Qiu et 
al also reported that free IGF-1 and IGFBP-1 at 13 
weeks had an inverse association with the subsequent 
GDM risk.53 Our study provides further evidence for 
the change of the IGFs and IGFBPs at 20 weeks of 
gestation in GDM pregnancies. 

The findings of our study indicate that the maternal 
serum concentration of placental growth hormone 

Table 3. Multiple linear regression results after adjusting for potential confounders (maternal age, ethnicity, socioeconomic status, family 
history of diabetes, smoking and drinking habits, and maternal BMI). Model 1: association between fasting glucose level and IGF-1; Model 
2: association between fasting glucose level and IGFBP-1. Fasting glucose was the dependent variable. Socioeconomic status was represented 
by socioeconomic index. Categorical variables were coded by dummy variables (ethnicity: Caucasian = 1/non-Caucasian = 0; family history 
of diabetes: yes = 1/no = 0; smoking and drinking habits: yes = 1/no = 0)
Variables Coefficient beta Std. error t p value
Model 1 (R2 = 0.718)
 Maternal age -0.017 0.026 -0.654 0.521
 ethnicity -0.659 0.354 -1.860 0.078
 Socioeconomic status 0.010 0.008 1.338 0.197
 Family history of diabetes 0.152 0.355 0.428 0.673
 Smoking 1.029 0.408 2.524 0.021
 Drinking 0.481 0.570 0.844 0.409
 Maternal BMI 0.101 0.024 4.203 <0.001
 IGF-1 0.003 0.002 1.452 0.163

Model 2 (R2 = 0.688)
 Maternal age -0.012 0.027 -0.452 0.657
 ethnicity -0.773 0.364 -2.122 0.047
 Socioeconomic status 0.009 0.008 1.120 0.277
 Family history of diabetes -0.047 0.354 -0.132 0.897
 Smoking 1.052 0.439 2.398 0.027
 Drinking 0.337 0.594 0.567 0.578
 Maternal BMI 0.107 0.032 3.384 0.003
 IGFBP-1 -0.003 0.011 -0.266 0.793


