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Background : The insulin resistance is reported as the independent risk factor of the DM
and the ischemic heart disease. The association between the insulin resistance and the essental
hypertension was reported at the various countries and races. We performed this study to know
if the hypertensive patients show the increased insulin resistance than that of the normotensive
persons and factors that influence the insulin resistance and the blood pressure.

Methods : The serum lipid profiles, OGTT, body habitus measurement and abdominal CT
at umbilical level were performed in 24 hypertensive patients(male : 10, female : 14) and 45
normotensive persons(male : 19, female : 26) who showed the same distributions of age, sex,
weight and body mass index(BMI).

Results : The average age of the hypertensive group was 49.1+7.9 years, and that of the
normotensive group was 46.1+7.6 years(p>0.05). The average blood pressure of the
hypertensive group was 152.2+14.2/98.4+6.4mmHg and that of the normotensive group
was 116.8+9.4/78.2 +4.9mmHg(p <0.001).

The hypertensive group had significantly higher area under curve(AUC) of glucose(246.8 +
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304 Vs 219.2+32.2mg/dL.hr) and AUC of insulin(88.9+38.2 Vs 69.6+34.2uU/mL hr)
than the normotensive group(p <0.05), while there were no differences in the age, sex, weight,
body mass index(BMI) and waist to hip ratio WHR) between two groups. They had no
differences in lipid profile and plasma renin actvity. In CT assessment, the hypertensive group
had significantly higher visceral fat to thigh muscle area ratio(VSFTM ratio)(0.61+0.29 Vs 0.
47+0.20) and visceral fat to thigh muscle and fat area ratio(VSFTMF ratio)(0.27 +0.10 Vs 0.
22+0.13)(p<0.05), while they had same degree of visceral fat to subcutancous fat area(VS)
ratio and visceral fat area. The visceral fat area, VSFTM ratio, VS ratio, visceral fat area to thigh
fat area ratio(VSFTF ratio) were positively correlated with AUC of insulin and AUC of glucose
ordinary(p <0.05). After adjustment for plasma insulin, AUC of insulin, V§ ratio, VSFTM ratio,
age and BMI, the AUC of glucose was positively correlated with the diastolic blood pressure(R
square=0.19, p<0.05) and the AUC of glucose and WTR were positively correlated with the
systolic blood pressure(R square=0.26, p<0.05). The subgroup over the 75 percentile of
AUC of glucose, AUC of insulin and VSFTM ratio in study population had significantly higher
odds ratio of the hypertension(OR of AUC of glusose : 5.8, OR of AUC of insulin : 3.2, OR

of VSFTM ratio : 4.5, p<0.05).

Conclusion : These results suggest that the insulin resistance is more prevalent in the
hypertensive patients and associated with the hypertension.

KEY WORDS : Insulin resistance - Essential hypertension - AUC of glucose - AUC of insulin -
Visceral fat to thigh muscle area ratio.
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T I3l 84 2 aHE, 244, HDL 4
2HE, SHBG, 2447t2% Na, K 2 7184, &ehAl
o] EREdEzolle Afol7t eddtH(Table 3). ¥4

] 1525+ 14.4mmHg,

Table 1. Sex ratio of the hypertensive group and nor-
motensive group

lgdle] whgHAe SATolA 88.9+38.2uU/mL.
hI‘ izl A 69.6:+34.20U/mL.hr&2 §9]& 20| &
BH3(p <0.05)(Fig. 1), ¥3e] vhgHa e x

oA 246.8+30.4mg/dL.hr& thE7e 219.2+32.
2mg/dL.hre} #93% zeol& Bk (p <0.01)(Fig.
2). T5 A& Aol 7.7+4.0pU/mL, thzxTo|
6.2 +3.00U/mLE #xe] 2 S BAckp=
0.053).

A WA, BRuskd | AR of 9lst
2 Az g g o] gE A i e
Zhol zel7} @il WA o dERES W3
(VSFTM ratio) 9+ WZdd of e 525200 w24
(VSFTMF ratio)& 5 w3t f<j3 atol7t At
(p <0.05)(Table 4).

Table 3. Biochemical data of the hypertensive group and
normotensive group

Hypertensive Normotensive
group(n=24) group(n=45)

Hypertensive group  Normotensive group

n=24(%) n=45(%)
Male 10(41.7) 19(42.2)
Female 14(58.3) 26(57.8)

Table 2. Clinical features of the hypertensive group and
normotensive group

Hypertensive Normotensive

group(n=24) group(n=45)
Agel(yrs) 491 £ 79 460 £ 7.6
Smoker 5 9
Systolic BP(mmHg) 1525 +14.4 116.8 + 9.4***
Diastolic BP 984 + 64 78.2 £ 4.9%
Body weight(kg) 623 + 83 64.8 +12.1
BMil(kg/m’) 239 + 29 244 + 3.4
WTR 1.89+0.54 1.71+2.55*
WHR 0.89+0.10 1.01+1.07
Body fat(%) 29.7 + 64 277 + 7.4
Lean body mass 436 + 13 469 + 94

Total cholesterol(mg /dL) 183.8 + 259 1775 + 38.2
Triglyceride(mg / dL) 1287 + 705 131.8 + 630
HDL-cholesterol{mg / dL) 452 + 108 422 + 148
SHBG(pg /L) 51.3 + 206 558 + 443
Serum Na(mEq/L) 1487 £ 39 1493 + 34
Serum K(mEq/L) 44 + 054 45 £ 0.51
24hour urine Na(mEq/24hr) 212.2 +117.5 2383 +137.5
24hour urine K(mEq/24hr) 53.8 + 318 633 + 349
PRA-supine(ng A-1/mL/hr) 0.53 + 039 055 + 047
PRA-erect(ng A-1/mL/hr) 1.22 + 1.27 1.06 + 0.80
PRA : plasma renin activity
%0 - 88.9 p <0.05
80 I
70 69.6
60
£ 50
S_ 40
30 -
20
10
0 . )

hypertensive group normotensive group

(n=24) (n=45)

** 1 p < 0.001, *:0.05 <p <0.1

Fig. 1. AUC of insulin of the hypertensive group and nor-
motensive group.
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p <0.01

mg/dL.hr
S
[%,]

219.2

215 ¢

0 | S——
hypertensive group
(n=24)

normotensive group
(n=45)

Table 5. Simple correlation coefficient of the fasting in-
sulin, AUC of glucose and AUC of insulin with
visceral fat area, visceral fat to thigh muscle
area ratio, visceral fat to subcutaneous fat area
ratio and visceral fat to thigh fat area ratio as
derived by CT

Fasting AUC of  AUC of
insulin glucose insulin
{(n=55) (n=55) (n=55)
Visceral fat area(cm”  0.50 0.46 0.27
VSFTM ratio 0.48 0.41 0.26
VS ratio 0.31 0.40
VSFTF ratio 0.31 0.38

Fig. 2. AUC of glucose of the hypertensive group and nor-
motensive group.

Table 4. Anthropometrical data derived by CT of the hy-
pertensive group and normotensive group

p <0.05

VSFTM ratio : visceral fat to thigh muscle area ratio
VS ratio : visceral fat to subcutanceous fat area ratio
VSFTF ratio : visceral fat to thigh fat area ratio

Hypertensive Normotensive
group(n=24) group{n=45)

Visceral fat area(cm’) 87.5 +£40.2 729 +36.2

Subcutaneous fat arealcm?®) 182.1+73.0 177.5+72.4

Thing muscle area(cm’) 148.6+30.4  156.1+44.9

VS ratio 0.53+ 0.24 046+ 0.27

VSFTM ratio 061+ 029 047+ 0.20%

VSFTMF ratio 0.27+ 010  0.22% 0.13%
1 p <005

VS ratio : visceral fat to subcutaneous fat area ratio
VSFTM ratio : visceral fat to thigh muscle area ratio
VSFTMF ratio : visceral fat to thigh muscle and fat area
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Fig. 3. Scattergram of the univariate linear relationship of
the systolic BP and AUC of glucose in study group.
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Fig. 4. Scattergram of the univariate linear relationship of
the systolic BP and AUC of insulin in study group.
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Fig. 5. Scattergram of the univariate linear relationship of
the diastolic BP and AUC of glucose in study
group.
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Table 6. Multiple logistic regression analyses with AUC of glucose, AUC of insulin, age, visceral fat to thigh muscle area
ratio, visceral fat area and WTR as independent risk factor of the hypertension

R Significance Wald Exp(B)
AUC of gluocse(mg/dL.hr) 0.1864 0.03 4.5 1.03
AUC of insulin(uU/mL.hr) 0.0000 0.83 0.04 1.00
Agelyrs) 0.0000 0.81 0.06 0.98
VISFTM ratio 0.0000 0.31 1.02 24.50
Visceral fat arealcm’) 0.0000 0.34 0.90 0.98
WTR 0.0000 0.29 1.09 5.57
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