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ABSTRACT

Background: As GHBP is believed to be derived from proteolytic cleavage of the extracellular
domain of the GH receptor and may be regarded as an intrinsic part of the GH-IGF-1 axis, an effect
of body composition on circulating GHBP levels may be expected. We investigated GHBP variations
in obesity with varying glucose tolerance and its relationship to body fat distribution, sex hormones,
insulin secretion, and the‘ GH-IGF-1 axis.

Methods: Bioelectrical impedence for measurement of total body fat and computed tomography
for visceral fat and subcutaneous fat at umbilicus level were performed in 69 obese Koreans and
21 lean Koreans. Insulin secretion in response to an oral glucose tolerance test (OGTT) and a GH
stimulation test by L-dopa, growth hormone-binding protein (GHBP), insulin-like growth factor
(IGF)-1 and sex hormones (estrone, estradiol, total and free testosterone) were measured.

Results: Obese type 2 DM group had the highest GHBP levels and the most visceral fat amount.
GHBP levels were most strongly correlated with the ratio of visceral fat area to body weight (VWR)
above other parameters (r=0.725, p<0.001). Insulin- and free fatty acid-area under the curve (AUC)
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during OGTT and IGF-1 level were also positively correlated with GHBP levels (r=0.474, p<0.005;
r=0.572, p<0.005; r=0.453, p<0.005). GH-AUC to L-dopa stimulation test was negatively correlated
with GHBP levels (r=0.432, p<0.005). The GHBP level was slightly higher in females than in male
in the same glucose tolerance category. In males, total and free testosterone levels were negatively
correlated with GHBP levels (r=-0.516, p<0.001;r=-0.653, p<0.001). Stepwise multiple lincar
regression analysis showed that VWR, FFA-and insulin-AUC significantly contributed to the
variability of GHBP (r’=0.58).

Conclusion: We demonstrated that 1) visceral fat amount was mainly determined GHBP levels in
obese subjects with varying glucose tolerance; 2) hyperglycemia per se did not influence GHBP
level, whereas insulin and FFA could play a role in regulation of GHBP level. 3) The constant
concentration of IGF-1 despite GH hyposecretion suggests that increased GHBP level reflect GHBP
hypersensitivity in order to compensate for decreased GH secretion in obesity; 5) the lower level of

GHBP in males might be explained at least in part by a suppressive effect of androgen (J Kor Soc

Endocrinol 14:531-540, 1999).
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Table 1. Basal Anthropometric, Total Body Fat, and Visceral and Subcutaneous Fat Area

of Subjects

Lean NGT Obese NGT Obese IGT Obese type 2 DM

Male (n) 10 12 10 12
Age (years) 41.3+5.0 416153 40.6+2.5 45.0+5.2
IBW (%) 94.5+14.9 135.4+9.6* 142.4 +25.6* 130.8+4.0*
WHR 0.86+0.07 0.95+0.02* 0.98 £0.04* 0.98+0.03*
Body fat (%) 13.6+3.4 27.3£2.7* 28.54+7.0* 31.1+4.2%
AT areas (cm®)

Visceral 42.8+36.6 124.4+43.5* 145.1+61.2* 151.9137.6*

Subcutaneous 67.2146.0 217.04+41.2% 227.0+43.2% 191.5+45.7*
VWR (cm’/kg) 0.76+0.24 1.35+041* 1.66+0.55* 1.8610.33*
Female (n) 11 12 10 13
Age (years) 40.31£5.5 41.11+4.8 448+£3.8 46.0+6.9
IBW (%) 104.4+18.5 134.5+17.9*% 140.1+18.7* 136.3+13.2*
wH 0.79+0.06 0.891+0.06* 0.92+£0.08* 0.91+0.03*
Body fat (%) 23.7%32 33.5+4.5* 32.5+£5.3* 35.1%£3.9*
AT areas (cm®)

Visceral 25.1%7.1 84.7+46.5* 107.3£18.6* 104.3114.5*

Subcutaneous 103.8 +28.5 287.0175.4*% 306.31+63.2* 262.31+54.7*
VWR (cm’/kg) 0.491+0.18 1.18+£0.53* 1.401+0.20* 1.534.0.54*

Values are mean+SEM; NGT, normal glucose tolerance group; IGT, impaired glucose tolerance group;
IBW, percent of ideal body weight; WHR, waist/hip ratio; AT, adipose tissue; VWR, visceral fat area/body
weight ratio. *p<0.03, significant differences among 4 groups in the same sex.
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Table 2. The Response of Glucose, Insulin and Free Fatty Acid during Oral Glucose
Tolerance Test, HbAlc, GH Secretion Stimulated by ~L—dopa and IGF-1 Level

of the Subjects

Lean NGT Obese NGT Obese IGT  Obese type 2 DM
Male
Glucose-AUC (pmol/lxhr) 12.0£2.1 14.7+3.4* 19.5 +4.5*% 254433
Ins-AUC (pmol/Lxhr) 283.6+137.3 1056.8+441.5* 835.9+245.4*  477.84288.0*
FFA-AUC (mmol/Lxhr) 580.8+227.7 834.4+£200.5* 949.24+2419* 1075.24369.3*
HbA (%) 46x1.1 52409 6.0+0.8* 6.8+1.2*
GH-AUC (ng/mLxhr) 175138 11.345.9* 7.3+4.2*% 5.142.6*
IGF-I (ng/dL) 213.0+85.3 200.1+48.2 234.8+111.9 241.2+102.8
Female
Glucose-AUC (pmol/lxhr) 105+1.2 13.643.2*% 20.316.0* 23.9442%
Ins-AUC (pmol/Lxhr) 250.51+101.9 730.24+331.7* 623.5+410.2*  380.8+125.8*
FFA-AUC (mmol/Lxhr) 548.9+200.3 737.8+286.7* 922.94+362.9* 1092.8+485.8*
HbA, (%) 45109 54108 59x1.1* 6.6+1.3*
GH-AUC (ng/mLxhr) 18.61+10.2 7.946.5% 5.81+3.9*% 3.9+2.6*
IGF-I (ng/dL) 255.74:58.2 218.31+130.2 194.3+62.9 207.21+84.6

Values are mean+SEM; NGT, normal glucose tolerance group; IGT, impaired goucose tolerance group;
Glucose-AUC, glucose area under the curve(AUC); Ins-AUC, insulin-AUC; FFA-AUC, free fatty acids-
AUC during OGTT; GH-AUC to L-dopa stimulation test. *p<0.05, signeficant differences among 4

groups in the same sex.
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Fig. 1. Serum GHBP levels (mean+S.E.M) of the lean NGT group and three obese
groups (NGT, IGT and type 2 DM). *p<0.05 among four groups (C1 male, W

female).

Table 3. Correlation of GHBP with
Anthropometric, Metabolic and
Hormonal Parameters in All
Subjects

Whole group (n=90)

GHBP vs parameters .

Ideal body weight (%) 0.130
Total body fat 0.554*
Visceral fat area 0.589+
Subcutaneous fat area 0.095
visceral fat area/body 0.725+
weight (VWR)

Glucose-AUC 0.232
Insulin-AUC 0.474
Free fatty acid-AUC 0.572*
HbA,. 0.242
GH-AUC -0.432%
IGF-1 0.453*

*p<0.005, +p<0.001
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Table 4. Sex Hormones in Lean and Obese Subjects

Lean subjects

Obese subjects

Male (n)

Total testosterone (nmol/L)
Free testosterone (nmol/L)
Estrone (pmol/L)

Estradiol (pmol/L)

Female (n)

Total testosterone (nmol/L)
Free testosterone (nmol/L)
Estrone (pmol/L)

Estradiol (pmol/L)

10 34
28.5+64 18.34+7.8*
1.01+0.12 0.8310.22*%
90.1+8.7 92.3+24.3

155.9+67.4 175.1+81.3

11 35
3.611+6.86 2.83+2.97
0.054+0.01 0.09+0.07*

131.0+64.7 141.8+74.3
368.1+124.4 374.6+121.3

*p<0.05, significant differences between lean and obese subjects
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