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Insulin Resistance and Visceral Fat Obesity in Hyperlipidemia

Hae-Jin Lee, MD, Gilja Shin, MD, Si Hoon Park, MD and Hong-Keun Cho, MD
Department of Internal Medicine, College of Medicine, Ewha Women s University, Seoul, Korea

ABSTRACT

Background and Objectives[] Insulin resistance is associated with hyperlipidemia. Recently, visceral fat
adiposity is reported to be associated with insulin resistance and hyperlipidemia. We investigated insulin
resistance and visceral fat adiposity in hyperlipidemic patients. Materials and Method[] Hyperlipidemic group
included 14 hyperlipidemic patients (total cholesterol = 220 mg/dl and triglyceride < 400 mg/dl) without
hypertension, angina, impaired glucose tolerance and diabetes mellitus (DM). Control group included age, sex
and body mass index (BMI) matched 25 healthy volunteers. We measured plasma lipid profiles and the
insulin and glucose during the oral glucose tolerance test. We measured visceral fat area and abdominal
subcutaneous fat area with computed tomography (CT). Results[] There were no differences of age, sex and
BMI in both group. Total cholesterol, LDL cholesterol and triglyceride increased significantly in hyperlipi-
demic group. Fasting plasma glucose, insulin, area under curve (AUC) of the glucose and insulin and the
Insulin/Glucose (IG) ratio increased significantly in hyperlipidemic group. Significant positive correlations
were demonstrated between visceral fat area and the fasting plasma glucose, AUC of glucose and insulin at
120 minutes after glucose load. However, there was no difference in visceral fat area between both groups.
After adjustment of visceral fat area, fasting plasma glucose, insulin, area under curve (AUC) of the glucose
and insulin and the Insulin/Glucose (IG) ratio still remained increased significantly in hyperlipidemic group.
Conclusion[] We observed significantly increased insulin resistance in hyperlipidemic group. There was
partial relationship between visceral fat area and the glucose and insulin profile. However, we did not find
increased visceral fat area in hyperlipidemic group. (Korean Circulation J 1999529(7):673-679)
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Table 1. Clinical features of the hyperlipidemia and
control

Hyperlipidemia Control

(nO 14) (nO 25)
Age (years) 519+ 7.7 49.0+ 6.7
Total cholesterol (mg/dl) 254.7+ 24.1 178.3% 30.9"
LDL cholesterol (mg/dl) 116.4+ 37.8 109.3+ 28.4"
HDL cholesterol (mg/dl)  41.5+ 7.3  42.5+ 16.3
Triglyceride (mg/dl) 235.0+ 115.5 132.8+ 52.1*

*6<0.001, ' O p<0.000]

Table 2. Anthrophometric data of the hyperlipidemia
and control

Hyperlipidemia Control

(nO 14) (nO 25)
BMI (kg/m?2) 249 £ 29 245+ 22
Waist (cm) 889 + 72 845+ 82
WHR 0.94+x 0.09 0.88x 0.06
Visceral fat area (cm?)  90.8 + 30.5 77.1 + 34.6
VS ratio 0.49+ 0.15 0.49+ 0.28

BMIO body mass index

WHRO waist to hip circumference ratio

VS ratiod visceral fat to abdominal subcutaneous area
ratio

Table 3. Pearson correlation coefficients of the fasting
glucose, fasting insulin, glucose at 120 min, insulin at
120 min, AUC of glucose and AUC of insulin with vis-
ceral fat area and VS ratio (nO 31)

Visceral fat

sl (@) VS ratio
Fasting glucose (mg/dl) 0.489" NS
Fasting insulin (u U/ml) NS 0.351*
Glucose at 120 min 0.553" NS
Insulin at 120 min 0.425* 0.385*
AUC of glucose (mg/dl.hr) 0.594" 0.377*

AUC of insulin (u U/ml.hr) NS NS

AUCO area under curve
*p<0.05, " p<0.01
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p U/ mlhr, 057+ 03600 0O0O0OO 220.6+ 299
mg/dl.hr, 73.6+ 30.3 y U/mlhr, 0.33+ 0.1100 O
000 000 (p<0.0001, p<0.001, pd0.006, Figs. 1
and 2).
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Fig. 1. The AUC (Area Under Curve) of insulin and glu-
cose of hyperlipidemia and control.
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Fig. 2. The insulin/glucose ratio of hyperlipidemia and
control.

Table 4. Multiple linear regression analyses of the fas-
fing glucose, fasting insulin, glucose at 120 min, insulin
at 120 min, AUC of glucose and AUC of insulin with
visceral fat area and VS ratio (nO 31)

;/fecqez'r:j; VS ratio
Fasting glucose (mg/dl) R20 0.253" NS
Fasting insulin (u U/ml) NS NS
Glucose at 120 min R20 0.333" NS
Insulin at 120 min R20J 0.198* NS
AUC of glucose (mg/dl.hr)  R200.353" NS

AUC of insulin (4 U/ml.hr) NS NS

AUCO area under curve
*p<0.05, " p<0.01

Table 5. Pearson correlation coefficients of the total
cholesterol, TG, HDL cholesterol with visceral fat area
and VS ratio (nO 31)

;/:se(;ezoclr;?)f VS ratio
Total cholesterol (mg/dl) 0.190 —0.058
Triglyceride (mg/dl) 0.445 0.239
HDL cholesterol (mg/dl) —0.534" —0.448"

Tp<0.01
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Table 6. Adjusted means of biochemical characteristics in both groups after adjusted with visceral fat

Hyperlipidemia (nO 11)

Control (nO 22) Significance of F

Fasting glucose (mg/dl) 86.5 + 2.9
Fasting insulin (2u U/ml) 108 + 1.3
Glucose at 120 min 1103 = 6.6
Insulin at 120 min 60.0 £ 12.9
AUC of glucose (mg/dl.hr) 2604 £ 9.1
AUC of insulin (2u U/ml.hr) 139.7 £ 19.8
IG ratio 0.56x 0.07

787 £ 1.9 0.043
6.6 0.9 0.013
112.0 £+ 4.5 NS
510+ 88 NS
226.6 =+ 6.2 0.006
78.5 £ 13.5 0.021
0.34+ 0.25 0.050

AUCO area under curve |G ratioO insulin to glucose ratio
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