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Abstract

Background: The aims of this study were to compare adipokine concentrations of pregnant women in the
24"~28" weeks of gestation to those of non-pregnant women. We compared the concentrations of adipokines
in women with gestational diabetes mellitus (GDM), gestational impaired glucose tolerance (GIGT) and
normal glucose tolerance (NGT). We also investigated the role of adipokines in the development of
gestational glucose intolerance.

Methods: We surveyed 129 pregnant women who underwent a 100 g oral glucose tolerance test (OGTT)
during the 24"~28"™ weeks of gestation. Participants were classified into three groups: (1) NGT (n = 40), (2)
GIGT (n = 45), and (3) GDM (n = 44). Pregnant subjects with NGT were matched to non-pregnant controls
for BMI and age (n = 41).

Results: Pregnant women with NGT exhibited significantly decreased adiponectin levels and elevated leptin
levels compared to non-pregnant controls. Mean plasma resistin levels were significantly higher in women
with GDM and GIGT than in women with NGT. Resistin and fasting glucose were significant predictors for
the development of gestational glucose intolerance.

Conclusion: Plasma adiponectin levels were decreased and leptin levels were increased in pregnant subjects
with NGT compared to BMI and age matched non-pregnant controls. Women with GDM and GIGT exhibit
significantly elevated concentrations of resistin compared with women with NGT. Increased resistin levels
were also associated with the development of gestational glucose intolerance. Resistin may play an important
role on the development of gestational glucose intolerance in Korean women. (Korean Diabetes J 33:279-288,
2009)
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Comparison of anthropometric and biomedical characteristics of non-pregnant subjects and pregnant

Non-pregnant Group

Normal Glucose Tolerant

Variables P
(n = 41) Pregnant Group (n = 40)

Age (years) 312 + 3.6 30.6 + 29 0.4
Pre-pregnancy BMI (kg/mZ) 214 £ 24 21.7 £ 3.2 0.54
BMI on sampling day (kg/m®) 243 + 32

Fasting glucose (mg/dL) 859 £ 6.5 79.5 £ 59 < 0.01
Total cholesterol (mg/dL) 183.2 + 28.8 226.4 = 34.1 < 0.01
Triglyceride (mg/dL) 82.2 + 284 167.8 = 56.9 < 0.01
HDL-cholesterol (mg/dL) 56.7 + 11.7 70.6 + 14.2 < 0.01
LDL-cholesterol (mg/dL) 110.1 = 275 1222 £ 29.5 0.059
Fasting Insulin (uIU/mL) 52 +24 69 + 28 < 0.01
HOMA-IR 1.1 £ 05 1.3 £ 05 0.13
TG/HDL ratio 1.5 + 0.8 25 + 1.1 < 0.01
HOMA2%B 79.6 £ 21.7 127.8 = 49.7 < 0.01
Adiponectin (ug/mL) 47 £ 2.8 3.0 £ 25 < 0.01
Leptin (ng/mL) 83 £ 55 149 + 7.3 < 0.01
Resistin (ng/mL) 2.8 + 22 34 + 1.8 0.18
hs-CRP (mg/dL) 0.03 £ 0.06 0.29 £ 0.59 < 0.01

Data are means + standard deviation. P-values are calculated by t-test analysis. BMI, body mass index; HDL-cholesterol,

high density lipoprotein cholesterol; HOMA-IR, homeostasis model for insulin resistance; HOMA2%B, percent B-cell

function calculated using the HOMA2 Computer model; hs-CRP, high sensitive C-reactive protein; LDL-cholesterol, low

density lipoprotein cholesterol; TG, triglyceride.
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Table 2. Comparison of clinical characteristics and the concentrations of plasma glucose, lipid, adipokines, hs-CRP

and insulin resistance index according to glucose metabolism status

Variables NGT (n = 40) GIGT (n = 45) GDM (n = 40) P

Age (years) 306 £ 29 31.6 £ 33 30.8 + 3.8 0.305
pre-pregnancy BMI (kg/mz) 21.7 £ 3.0 222 + 34 23.0 £ 3.7 0.213
BMI on sample day (kg/mz) 244 £ 32 253 £ 35 259 £ 35 0.273
Wt. gain in pregnancy (kg) 7.0 + 4.6 7.8 + 34 6.7 + 44 0.423
Family history (%) 75 204 36.4 < 0.01
Fasting glucose (mg/dL) 75.5 + 8.1 78.6 £ 10.0 83.3 + 13.1 < 0.01
Glucose ger (mg/dL) 139.3 + 11.8 146.2 + 20.1 158.4 + 20.2 < 0.01
AUCG during 100 g OGTT (mg/dL per 3h) 345.6 = 47.1 416.2 + 28.5 4842 + 419 < 0.01
HbAlc (%) 49 + 03 51 04 53 £ 05 < 0.01
Total cholesterol (mg/dL) 226.4 * 34.1 225.0 £ 36.6 230.5 £ 43.0 0.77
Triglyceride (mg/dL) 167.8 + 56.9 190.1 + 56.6 232.2 + 151.1 0.01
HDL cholesterol (mg/dL) 70.6 £ 14.2 689 * 13.3 66.9 + 13.6 0.47
LDL cholesterol (mg/dL) 1222 + 29.5 118.1 + 30.2 1172 + 32.3 0.7

Insulin (uIU/mL) 69 + 28 6.5 £ 33 79 + 46 0.20
HOMA-IR 1.3 £05 1.3 £ 0.7 1.6 + 81.1 0.04
TG/HDL ratio 25 + 1.1 29 + 1.1 35 +20 < 0.01
HOMA2%B 127.8 + 49.7 112.7 + 42.4 112.1 + 39.3 0.18
Adiponectin (ug/mL) 3.0 £ 25 39 + 1.6 35 £ 1.5 0.11
Leptin (ng/mL) 149 + 7.3 14.5 + 8.3 17.3 = 7.7 0.19
Resistin (ng/mL) 34 + 1.8 5.1 £ 30 51+ 27 < 0.01
hs-CRP (mg/dL) 03 + 0.6 04 £ 05 05 £ 0.7 0.37

Data are means *+ standard deviation. P-values are calculated by one-way

ANOVA. AUCG, the area under curve for

glucose; BMI, body mass index; GDM, Group of women with gestational diabetes mellitus; GIGT, Group of women with

gestational impaired glucose tolerance; Glucose GCT, glucose after load of 50 g glucose during glucose challenge test;
HDL-cholesterol, high density lipoprotein cholesterol; HOMA-IR, homeostasis model for insulin resistance; HOMA2%B,

percent B-cell function calculated using the HOMA2 Computer model, hs-CRP, high sensitive C-reactive protein;

LDL-cholesterol, low density lipoprotein cholesterol; NGT, Group of pregnant women with normal glucose tolerance;

OGTT, oral glucose tolerance test; TG, triglyceride.

282



225 9 79 :

83 oMol B

A QIAIT} QIAl

CHAL Ol&tOIA] OFC|ZFHR1Q| M5t

Table 3. Multiple logistic regression analysis to identify factors for the development of gestational impaired glucose

tolerance and gestational diabetes mellitus

Variables B S.E. Exp (B) Sig.
Age 0.082 0.071 1.085 0.25
BMI 0.063 0.083 1.065 0.44
Fasting glucose 0.045 0.022 1.046 0.04
Fasting insulin -0.072 0.081 0.931 0.38
Triglyceride 0.006 0.004 1.006 0.09
Family History 1.348 0.708 3.851 0.06
Resistin 0.326 0.109 1.386 0.003
BMI, body mass index.
Table 4. Factors correlated with the plasma levels of adipokines determined by regression analysis
Adiponectin Resistin
Simple Stepwise Simple Stepwise Simple Stepwise
Age 0.17 NA 027 025 -0.16 NA
BMI on sample day -0.26" NA 0.57" 0.71* -0.02 NA
Fasting glucose -0.06 NA 0.33" NA 0.03 NA
Fasting insulin -0.33° -0.15" 0.58" NA -0.02 NA
HOMA IR -0.30" NA 0.57% 3.79" -0.02 NA
HOMA2%B -0.26" NA 0.30° NA -0.04 NA
Total cholesterol 0.23" NA -0.06 NA -0.04 NA
Triglyceride 0.29° -0.03* 0.17 0.03 0.13 0.01
HDL cholesterol 0.28" 0.04" -0.06 NA -0.20" NA
TG/HDL ratio -0.30° 0.99" 0.15 NA 0.16 NA
HbAlc -0.07 NA 0.39" NA 0.07 NA
hs-CRP -0.06 NA 0.20" NA -0.05 NA
Adiponectin - - 027 NA 0.02 NA
Leptin 027 NA - - -0.09 NA
Resistin 0.02 NA -0.09 NA - -
Ohr Glucoseogrt -0.06 NA 0.33° NA 0.04 NA
1hr Glucoseogrr 0.02 NA 0.14 NA 022" NA
2hr Glucoseogrr 0.19 0.01" 0.04 NA 027" 0.023"
3hr Glucoseogrr 0.15 NA 0.11 0.07" 0.26" NA
AUCG 0.08 NA 0.14 NA 0.28" NA
#* of the test - 0.84 - 0.92 - 0.76

Correlation coefficient (r) are shown. * P < 0.05, ¥ P < 0.01, ¥ P < 0.001. Correlation coefficients and P values were

calculated using Pearson correlation analysis. Multiple regression analysis was done with stepwise method. Parameters

indicated by NA are those not accepted as significant for stepwise multiple regression analysis. AUCG, the area under

curve for glucose; BMI, body mass index; HDL, high density lipoprotein, HDL cholesterol, high density lipoprotein

cholesterol; HOMA IR, homeostasis model for insulin resistance; HOMA2%B, percent B-cell function calculated using the

HOMA?2 Computer model; hs-CRP, high sensitive C-reactive protein; TG, triglyceride.
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