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Figure 100 Estimation of LDL particle size and Midband lipo-
protein.

The eluted lipoprotein patterns were recorded by polyacryl-
amide gel electrophoresis using a Lipophor system. LDL par-
ticle size was simply estimated based on an LDL migration
index (LDL-MI). The LDL-MI was obtained by dividing the
distance from the LDL peak to VLDL peak (b) by the distance
from the HDL peak to VLDL peak (a), and when b/a was [
0.40, LDL particle size was small. We also determined when
the individual peak or shoulder was observed on VLDL side,
the Midband was designated positive.

LDL: low-density lipoprotein, VLDL: very low-density lipo-
protein, HDL: high-density lipoprotein
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Figure 200 Estimation of IVUS study.

Plaque area: total vessel area — lumen area, %plaque area:
(plaque area x 100)/total vessel area, eccentric plaque: b/a was
0 0.50.
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Table 100 Baseline clinical characteristics

Age (years) 57+11
Sex (male/female) 29/18
Coronary risk factor
Obesity (BMI 0 25) 16/47 (34)
Hyperlipidemia 30/47 (64)
Hypertension 23/47 (49)
DM 7/47 (15)
Smoking 23/47 (49)
IVUS results
Total vessel area (mm?) 1745
Plaque area (mm2) 4+3
%plaque area (%PA) (%) 23+15
Quality
Eccentric 30/47 (64)
Calcification 15/47 (32)
Low echo area 7147 (15)

Continuous values are mean=SD. (): %.
BMI: body mass index, DM: diabetes mellitus
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Table 201 IR and coronary risk factors

Non-DM
DM
Non-IR IR (n=7)
(n=25) (n=15)
Age (years) 57+11 57+12 60£9
Sex (male/female) 12/13 11/4 6/1
Coronary risk factor
Obesity 5/25 (20) 8/15 (53)* 3/7 (43)
Hyperlipidemia 13/25 (52) 14/15 (93)** 417 (57)
Hypertension 6/25 (24) 8/15 (53) 5/7 (71)*
Smoking 9/25 (36) 9/15 (60) 5/7 (71)
Lipid data

Total cholesterol (mg/dl) 198+31 240+ 2735 200+35
Triglyceride (mg/dl) 100+45 201+93# 179+90**
HDL cholesterol (mg/dl) 55+13 48+15 49+19
LDL cholesterol (mg/dl) 123+31 15242455 112+38
Small sized LDL 5/25 (20) 12/15 (80)* 4/7 (57)
Midband 10/25 (40) 13/15 (87)** 6/7 (86)*

*p < 0.05 vs. Non-IR, **p < 0.01 vs. Non-IR, ***p < 0.01 vs. DM, #p < 0.001 vs. Non-IR.

Continuous values are mean=SD. (): %.

IR: insulin resistance

IR was determined when HOMA-IR levels were [ 1.73.

Abbreviations as in Fig. 1 and Table 1.
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Figure 30 Correlation between the number of coronary risk
factors in an individual and HOMA-IR.

Coronary risk factors: Hypertension, Hyperlipidemia, DM,
Obesity, HOMA-IR: homeostasis assessment insulin resistance;
(fasting blood sugar x fasting immunoreactive insulin)/405.
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Table 300 Relation between %PA and coronary risk factors

%PA < 20%

%PA 0 20%

(n = 24) (n = 23) p value
Age (years) 55+12 60+9 NS
Sex (male/female) 12/12 17/6 NS
Coronary risk factor
Obesity (BMI 0 25) 3/24 (13) 13/23 (57) 0.001
Hyperlipidemia 10/24 (42) 20/23 (87) <0.05
Hypertension 10/24 (42) 13/23 (57) <0.05
DM 2124 (8) 5/23 (22) <0.05
Smoking 7124 (29) 16/23 (70) <0.01
Lipid data

Total cholesterol (mg/dl) 208+30 215+41 NS
Triglyceride (mg/dl) 109+65 180+88 <0.01
HDL cholesterol (mg/dl) 57+13 47+15 <0.05
LDL cholesterol (mg/dl) 129+28 132+38 NS

Small sized LDL 2/24 (8) 8/23 (35) <0.05

Midband 11/24 (46) 18/23 (78) <0.05

Continuous values are mean=SD. (): %.
Abbreviations as in Fig. 1 and Table 1.
%
goooooboboboboooooboboboo 60 r=0.63
gRrO0CO0obOO0ObOOoODOobOOoobOobOoboboOoo 50 - 6p<0.0001

gboooooooooboooooirOobobooog
bbobooooooooooooownPAODOOOOO
goboobooooooboobobooobooobo

oioooooooooooooooooooooo
oooooooooooooooo
oooooooooooooooboboooooooo
bbobooooooooooooownPAODOOOOO
oooooooooooooboooboboooooooo
OwPADODOOOODODOOOOOOOOOOOO0O0O0
oooooooooooooooboboooooooo
oooooooooooooooboboooooooo

% PA

O
8
O
Q
O
1

0 2 3

Number of coronary risk factors

Figure 40 Correlation between the number of coronary risk

factors in an individual and %PA.
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Figure 501 Correlation between HOMA-IR and %PA.
Abbreviations as in Table 1 and Fig. 3.
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Non-IR IR DM
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Non-DM

Figure 601 IR and %PA.

Non-IR: 15 + 10, IR: 35 + 13, DM: 26 + 15.
*p < 0.0001 vs. Non-IR, **p < 0.05 vs. Non-IR.
Bars were expressed £SD.

Abbreviations as in Table 1 and Table 2.

Table 400 Results of multiple regression analysis

A
Partial regression coefficient (b) Standard error of b (SE) t value (b/SE) p value
Explanatory factor
BMI 5.9 1.8 33 <0.01
HOMA-IR 1.6 0.7 24 <0.05
Subordinate factor
%PA
R2=0.6600 O F value = 9.000 [0 p value < 0.0001 (n = 47)
B
Partial regression coefficient (b) Standard error of b (SE) t value (b/SE) p value
Explanatory factor
BMI 0.34 0.11 3.2 <0.01
HOMA-IR 0.59 0.26 2.3 <0.05
Subordinate factor
%PA

Rz =0.5000 0 F value = 10.50 0 p value < 0.0001 (n = 47)

Explanatory factors: BMI, triglyceride, HDL cholesterol, small sized LDL, midband, hypertension, DM, smoking, HOMA-IR.

Abbreviations as in Table 1 and Fig. 3.
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Table 501 Relation between IR and abnormality of plaque quality

Non-DM
DM
Non-IR IR (n=7)
(n=25) (n=15)
Eccentric 12/25 (48) 12/15 (80) 6/7 (86)
Calcification 5/25 (20) 6/15 (40)* 4/7 (57)
Low echo area 0/25 (0) 5/15 (33)** 2/7 (29)***

*p < 0.05 vs. Non-IR, **p = 0.001 vs. Non-IR, ***p < 0.001 vs. Non-IR.
Abbreviations as in Fig. 3, Fig. 6, Table 1 and Table 2, (): %.

Obesity
Low exercise level # (Visceral fat accumulation)
Over nutrition 3 Abnormal secretion
IR/ - of adipocytokine
hyperinsulinemia Adiponectin |
S TNF-o 1
Hyperlipidemia 1 PAL1]

Triglyceride T FFA 1
HDL cholesterol |
Small sized LDL

Remnant lipoprotein

Impaired glucose tolerance Hypertension

DM

Vv
Atherosclerosis

Figure 701 The pathophysiology of multiple risk factors syndrome in atherosclerosis.
TNF-a: tissue necrosis factor, PAI-1: plasminogen activator-1, FFA: free fatty acid, LpL: lipoprotein lipase

Abbreviations as in Fig. 1, Table 1 and Table 2.
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We examined intravascular ultrasound (1VUS) for angiographically non-demonstrable coronary atherosclerosis and
clarified clinical significance of multiple risk factors clustering syndrome in an early stage of coronary atherosclerosis.
There were 47 patients with normal coronary artery diagnosed by coronary angiography were enrolled. 1VUS observing
the left coronary artery, the max %plaque area (%PA) was calculated and/or determined. There were significantly posi-
tive correlations between the number of coronary risk factorsin an individual and homeostasis model assessment insulin
resistance (HOMA-IR) as a marker of insulin resistance (IR) and %PA (r = 0.63, 0.61, p < 0.0001, < 0.0001). Further-
more, multiple regression analysis showed that body mass index and HOMA-IR were independent variables for %PA (p
< 0.01, < 0.05). On the other hand, patients with IR had a high incidence of eccentric, calcified and low echo plague.
These results indicate that multiple risk factors clustering syndrome, especially, obesity and IR hold the key to progres-
sion of coronary atherosclerosisin an early stage. (J Jpn Coll Angiol, 2005, 45: 377-387)
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