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(Table 2). In addition, maternal IGF-1 had a negative 
relationship with customized birth weight centiles 
(r=-0.395, p=0.038). 

DISCUSSION 

In this nested case-control study of GDM preg-
nancies, we found that maternal serum concentration 
of GH-V at 20 weeks of gestation was not altered in 
pregnancies complicated by GDM, although maternal 
GH-V was increased in GDM cases who delivered 
lGA babies. In addition, we found that maternal 
IGF-1 concentrations were significantly higher in 
GDM pregnancies compared to controls and that 
IGFBP-1 concentrations were significantly lower in 
GDM pregnancies compared to controls.

Human pregnancy is characterized by a series of 
metabolic changes that induce a physiologic form 
of insulin resistance. GDM develops when insu-
lin secretion is inadequate to compensate for this 
insulin resistance. The rationale for this study was 
that GH-V is thought to be the primary regulator of 
IGF-I in normal and abnormal human pregnancies 
and to be a potential candidate to mediate the insulin 
resistance of pregnancy.10,17 Previously we treated 
both pregnant and non-pregnant female mice with 
recombinant GH-V and found that GH-V reduced 
maternal insulin sensitivity in a dose-dependent 
manner.11,12 We therefore hypothesized that the ma-
ternal serum GH-V would also be altered in GDM 
pregnancies. However, a direct diabetogenic effect 

Table 1. Demographic and clinical findings
GDM
n=28

Control
n=28

p value

Maternal characteristics
Maternal age (yrs) 31.4 (0.9) 31.3 (0.8) -
Socioeconomic index* 47 (3) 48 (3) ns
Caucasian, n (%) 18 (64.3) 18 (64.3) -
Family history of diabetes 10 (35.7) 6 (21.4) ns
Smoked at 15 wks, n (%) 3 (10.7) 5 (17.9) ns
Any alcohol intake at 15 
wks, n (%)

2 (7.1) 2 (7.1) ns

BMI at 15 wks (kg/m2) 27.2 (0.9) 26.2 (0.8) -
Gestational age at delivery 
(wks)

38.2 (0.4) 39.6 (0.2) 0.0054

Infant characteristics
Birth weight (g) 3449 (101) 3460 (85) ns
SGA at birth 2 (7.1) 0 (0) ns
lGA at birth 7 (25) 4 (14.3) ns
Male, n (%) 16 (57.1) 15 (53.6) ns
Results expressed as mean (SeM) or n (%); ns, not significant.
*Socioeconomic index calculated using the New Zealand Socio-
economic Index guide (1996).

Table 2. Pearson’s correlation coefficients between GH-related 
hormones
parameter r p value
GDM group
IGF-1 vs. GH-V 0.417 0.03
 IGF-2 -0.155 0.432
 IGFBP-1 -0.564 0.002
 IGFBP-3 0.418 0.027
Control group
IGF-1 vs. GH-V 0.511 0.006
 IGF-2 -0.238 0.222
 IGFBP-1 -0.348 0.069
 IGFBP-3 0.499 0.007

Correlation analysis
In the GDM group, maternal IGF-1 concentra-

tion was positively related to the changes in GH-V 
and IGFBP-3 but negatively related to the IGFBP-1 
concentrations (Table 2). Maternal fasting glucose 
concentration in OGTT was positively related to 
IGF-1 (r = 0.38, p = 0.046) and negatively related to 
IGFBP-1 (r = -0.465, p = 0.013), but these correlations 
were not seen with 1 hour and 2 hour OGTT meas-
urements. In a multivariate analysis, which included 
maternal age, ethnicity, socioeconomic status, family 
history of diabetes, smoking and drinking habits, and 
maternal BMI as explanatory variables, this model 
eliminated the significant associations of IGF-1 and 
IGFBP-1 with fasting glucose, as fasting glucose was 
strongly associated with BMI (p <0.001) (Table 3). 
There was no correlation between maternal GH-V, 
IGF-1, IGFBP-1 or IGFBP-3, and customized birth 
weight centiles in the GDM group. 

In the control group, maternal IGF-1 concentration 
was positively associated with GH-V and IGFBP-3 


