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O Abstract O

Insulin Resistance and Coronary Artery Disease

Jin Kim, M.D., Hwee Choi, M.D., Won Sup Oh, M.D.,
Kyeong Jin Kim, M.D., Byung Cheol Yun, M.D., Jin Choi, M.D.,
Bok Gun Kim, M.D., Yang Hoon Koo, M.D., Hwan Jun Choi, M.D.,
Young Sik Choi, M.D., Tae Joon Cha, M.D., Ho Dae Yoo, M.D.,
Seung Jae Joo, M.D., Jae Woo Lee, M.D.

Department of Internal Medicine and Pathology Kosin Medical College, Pusan, Korea

Background[J Insulin resistance has been identified as one of the risk factor of atheroscle-
rosis. Hypertension, obesity, glucose intolerance and dyslipidemia could induce atherosclerosis
through mechanism of insulin resistance. And there are some reports that hyperinsulinemia
itself could induce coronary artery disease(CAD). Then we planed to investigate relationship
between CAD and insulin resistance. And smoking is also known as one major risk factor of
CAD. So we also investigated the relationship between smoking and insulin resistance in the
CAD patients.

Methods[] Among 36 subjects in whom coronary angiography was done, we grouped 25 subjects
who had stenotic coronary artery as a CAD group and 11 subjects without stenosis as control group.
We compared insulin and glucose response to oral glucose load(75g), serum lipid concentrations,
blood pressure, and degree of obesity between two groups. We also divided CAD group into
smoking and nonsmoking subgroups, compared the above parameters.

Results[] 1) There were no significant difference in body mass index, blood pressure, creatinine,
cholesterol, HDL-cholesterol, between the CAD group and the control group. There were
significantly higher incidence of smokers in CAD group. 2) Insulin concentration at 120 minutes
after glucose load were significantly higher in the CAD group than the control group. 3) In the CAD
group, fasting plasma insulin concentration, insulin area, peak plasma insulin concentration and
insulin concentration at 60, 90, 120 minutes after glucose load were significantly higher in non-
smoking group

Conclusion] Enhanced insulin response such as higher insulin concentration 60 minutes
after glucose load in the CAD group suggests that insulin resistance is a risk factor of CAD.
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And insulin response was more pronounced in the non-smoker subgroup than smoker

subgroup in the CAD patients. Thus role of insulin resistance in provoking coronary artery

disease is more important in the non-smoker.

KEY WORDSU Hyperinsulinemia * Insulin resistance - Smoking - Coronary artery disease.
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Table 1. Clinical characteristics in subjects with or
without coronary artery disease

Control CAD
Age 46% 11 58+ 9*
Gender(M/F) 5/6 20/5
Body mass index(kg/m2)  22.9+ 2.5 22.4+ 3.2

Blood pressure(mmHg) 131/84+ 11/7 137/89+ 13/10
Smoker 4 19

Data presented are mean value SD or number of
patients. FO femaled MO male
*p<0.05

Table 2. Serum concentration of cholesterol, triglyc-
erides, and apolipoprotein in subjects with
or without coronary artery disease

Control CAD
Cholesterol(mg/dl) 184+ 29 195+ 36
Triglycerides(mg/dl) 101+ 21 143+ 55*
HDL(mg/dl) 43+ 8 39+ 11
Apo-A(mg/dl) 150+ 29 119+ 66
Apo-B((mg/dl) 127+ 14 141+ 43
Atherogenic index 3.4+ 1.1 4.1+ 1.7

Atherogenic indexO (Total cholesterol-HDL choles-
terol)/Hdl cholesterol
*p<0.05
0.043). OO0 OODOO OOOOO 40, CAD OO
0 19000 0000 OO0 oOoooodo bodgo

000 (pd 0.025).
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Table 3. Plasma glucose and serum insulin response

to an oral glucose load(759) in subjects with
or without coronary aretery dise ase

Control CAD
Fasting plasma glucose(mg/dl) 92+ 12 97+ 21
30 min. plasma glucose(mg/dl) 145+ 24 140+ 23
40 min. plasma glucose((mg/dl) 157+ 33 159+ 34
90 min. plasma glucose(mg/dl) 144+ 35 155+ 34
120 min. plasma glucose(mg/d) 111+ 39 138+ 28*
Peak plasma glucose(mg/dl) 164+ 28 167+ 29
Fasting plasma insulin(uU/ml) 47 £ 27 94 +112
30 min. plasma insulin(uU/ml) ~ 34.0 + 17.7 35.3 + 25.0
60 min. plasma insulin(uU/ml) ~ 37.8 + 14.6 62.7 + 57.9
90 min. plasma insulin(uU/ml) ~ 35.9 £+ 20.9 57.0 + 51.4
120 min. plasma insulin(uU/ml)  26.9 + 23.9 47.7 + 35.6*
Peak plasma insulin(uU/ml) 47.0 £ 19.5 723 + 540
Glucose area(mg- h/dl) 273+ 47 284+ 49
Insulin area(uU- h/ml) 66.4 + 283 987 +84.2
Insulin area/glucose area 024+ 0.0 033+ 027

*p<0.05
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Fig. 1. Plasma glucose(left) and serum insulin(right) response to an oral glucose load(75g)in subjects with or

without coronary artery disease.
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Table 4. Plasma glucose and serum insulin response
to an oral glucose load(75g) in less than 50 ye-
ars old subjects and over 50 years old subjects

Table 6. Plasma glucose and serum insulin response
to an oral glucose load(75g) in smoker or
nonsmokers with coronary artery disease

Age <50 2 50
Number 14 21
Fasting plasma glucose(mg/dl) 98+ 17 94+ 20
30 min. plasam glucose(mg/dl) 146+ 20 138+ 25
60 min. plasma glucose(mg/dl) 152+ 29 163+ 36
90 min. plasma glucose(mg/dl) 136+ 28 162+ 34*
120 min. plasma glucose(mg/dl) 116+ 31 138+ 33*
Peak plasma glucose(mg/dl) 158+ 23 171+ 31
Fasting plasma insulin(uU/ml) 98+ 150 69+ 3.6
30 min. plasmainsulin(UU/ml) 452 + 25.6 28.4 + 18.6*

622+ 612 500 % 41.1
90 min. plasma insulin(UU/ml) ~ 40.5 + 222 56.9 + 54.7
120 min. plasma insulin(UU/ml)  34.3 + 244 458 + 38.1
59.6 £ 26.1 67.5+57.6
271+ 40 288+ 52
100.6+ 87.3 80.6 * 61.9

60 min. plasma insulin(uU/ml)

Peak plasma insulin(uu/ml)
Glucose area(mg- h/dl)
Insulin area(uU- h/ml)

Insulin area/glucose area 037+ 031 026+ 0.15

*5<0.05
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O(@00.225). OO0 ODOOOOOO 3000 OO
000 OO0 45.2+ 25.6(uU/ml), 28.4+ 18.6 (uU/
mhOO 500 OO0 0000 O0O0OO0 OOoo
0O 0O0O00O OOO(Table 4).000 900000 O
00 500 000 OO 500 OO0 OOO OO 136
+ 28mg/dl, 162+ 34mg/di(pC0.018), OO OOOO
O 120000 OO 116+ 31mg/dl, 138+ 33mg/ di(p
00.044)00 500 OO0 OOOO OO0 OOO.
000 OoOOO0O0O0O OO ooo ooo so0 O
OO0 000 100.6+ 87.3(uU- h/ml) 500 OO0 O
00 80.6+ 61.9(uU- Wml)OO 500 OOOO OO
0000 00000 00000 000 ((p=0.225).0
00 0000000 3000 OOOooo oo 452
+ 25.6(uU- h/ml), 28.4+ 18.6(uU- h/ml)O O 50
0 000 0000 oooo coooo oooo
OO00.(Table 4.)

Smoker  Nonsmoker
Fasting plasma glucose(mg/dl) 94+ 21 105+ 21
30 min. plasam glucose(mg/dl) 132+ 18 162+ 22¢
60 min. plasma glucose(mg/dl) 149+ 32 190+ 23*
90 min. plasma glucose(mg/dl) 148+ 30 174+ 40
120 min. plasma glucose(mg/dl) 132+ 26 158+ 27*
Peak plasma glucose(mg/dl) 158+ 25 193+ 26*
Fasting plasma insulin(uU/ml) 66+ 25 186+ 21.1*
30 min. plasmainsulin(UU/ml) 321 + 247 457+ 253
60 min. plasmainsulin(UU/ml)  42.0 + 23.8 1249 + 854*
90 min. plasma insulin(UU/ml)  41.0 + 283 1048+ 76.1*
120 min. plasma insulin(uU/ml) 36.7 £ 253 823+ 433*
Peak plasma insulin(uU/ml) 56.7 £ 353 1190+ 754*
Glucose area(mg- h/dl) 270+ 41 329+ 45¢
Insulin area(uU- h/ml) 68.1 £ 355 1908+ 1216
Insulin area/glucose area 025+ 0.11 059+ 043*

*p=<0.05

Table 5. Clinical characteristics in smokers or nons-
mokers with coronary artery disease

Smoker Nonsmoker
Age 58+ 10 59+ 11
Gender(M/F) 17/2 3/3
Body mass index(kg/m?2) 22.2+ 3.4 23.3+ 2.2

Blood pressure(mmHg) 139/91+ 14/9 130/82+ 9/8
Coronary artery disease

score

7£ 5 4% 4

5. ZtetSMA=EXINAM SH2t HEAH

me Z7IFstAA et S at
| H

© =2

0000000 OO0 OoOoo0O0 190(@0O 59+
110, 0/0017/2)0 00000 e0(@O 59+ 11
O, 0/003/3)0 0000 00, 0000o, 0o
00 OoO0obO 0obOo bobo ooodo, ooog o
000000 DOooono 7250 O0O0O0O0O 4+ 4
000 ODO0o0o0obO bO00Oo Ooobo ooo oo
O 000 (Table 5).

00 O0Oooobo ooobo oobooo oo 270
+ 41, 329+ 45mg- h/dI(p00.02), 0D OO0 30

U 824 0



200 7

150

100

Plasms glucose(mg/dl)

50 T T T T 1

0 30 60 90 120
Time(min)

—=&— control

120

60

Serum insulim(mU/ml)

30

0 30 60 90 120
Time(min)

—e— CAD

fig. 2. Plasma glucose(left)and serum insulin(right) response to an oral glucose load(75g) in smokers or

nonsmokers with coronary artery disease.
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