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Fig. 2. Measurement of lumen diameter were taken from the anterior interface between
intima and media to the posterior intima line (AW: anterior wall of brachial artery,
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Table 1. Endothelium-dependent (FMD) and Independent (EID)
Vasodilation in Diabetic Patients and Normal Controls

Control (n=12) DM (n=12)
L. d (cm) 0.376+0.068 0.366+0.057
FMD VA (%) 8.9%x2.7 6.3x2.1*
IRT (sec) 20.4+2.8 29.545.4**
EID VA (%) 19.7+3.8 18.5+5.5
IRT (sec) 83.4+12.9 86.7+15.7

RVID: flow-mediated, endothelium-dependent vasodilation, EID: endothelium-—
independent vasodilation, L.d: lumen diameter, VA: vasoactivity, IRT
(initial reaction time): lag time to initiation of flow-mediated, endothelium
dependent vasodilation).

** 1 p<0.0001 vs control * : p<0.05 vs control
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0.1 mm
, 0.04 mm ,
1.8%, Initial Reaction
2.5% .4 8% Time peak time
27)
2%
(initial reaction time of FMD: IRT of
FMD)
0.004%+0.038 mm  0.005%0.091
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Fig. 3. Comparison of IRT(initial reaction time: lag time
to initial reaction of flow-mediated, endothelium-
dependent vasodilation) between control and
diabetes.

19.743.8%, 18.5+5.5%
(p>0.05).
20.4+2.8
sec, 29.5+5.4 sec
(p<0.0001).
32.5+5.2 sec
31.5+3.7 sec
(p>0.05) (Table 1).

(r=-0.74, p<0.001) (Fig.
3, 4).
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Fig. 4. The correlation between IRT (initial reaction time:
lag time to initial reaction of flow-mediated,
endothelium-dependent vasodilation) and FMD
(flow-mediated vasodilation).
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Table 2. Results of Continuous Monitoring of Flow Mediated Vasodilation
between Two Groups

Young group Old group P
Baseline lumen (mm) 4.14+0.33 4.64+0.42 NS
Maximal vasoactivity (%) 8.4+1.7 6.9+1.5 NS
Time of initial response (sec) 24.3+2.8 28.8+3.6 0.017
Time of peak vasoactivity (sec) 35.5+4.7 34.5+2.1 NS

NS : nonspecific, p>0.05

Table 3. Results of Continuous Monitoring of Endothelial Independent
Vasodilation between Two Groups

Young group Old group P
Baseline lumen (mm) 4.13+0.38 4.43+0.41 NS
Maximal vasoactivity (%) 19.1+3.1 15.9+2.5 0.033
Time of initial response (sec) 80.7+13.3 80.0+19.0 NS
Time of peak vasoactivity (sec) 177.5+10.4 171.3+13.8 NS
NS : nonspecific, p>0.05
+4.7%. p<0.05), (8.0+3.9% 15.1+4.0%.
2) p<0.05) NTG
(Fig. 5, 6).
2
, 3.
28) 2
(n=18) (n=16)
2 11
nitroglycerin (NTG) ( © 59.0+5.5 )
8
’ ' » LDL- (Endothelial dependent vasodil-
, HDL-

' ation, flow-mediated vasodilation : FMD)
(Endothelial independent

(13.7£6.2% vs. 8.0+3.9%. p<0.05) vasodilation: EID) ) 75gm

(13.7+62%  20.1 . 75gm

— 411 -



0, * %
(%) _ | - |
30 ‘ o,
25|
*
20 - -
15 0O Before estrogen treatment
10 I After estrogen treatment
St « p<0.05vs basal
0 ++ p<0.05 vs control
Diabetes Controls

Fg 5 The percent increese in arterial diameter during reective  hyperemia in postmenopausal

controls and diabetes

(%)

407 |

|
30}
20
10f
0

O Before estrogen treatment
O After estrogen treatment

Diabetes

Controls

Fig. 6. The percent increase in arterial diameter in response to nitroglycerin

1 2
, . 75gm
1 294.8+52.3 mg/dL (vs
basal, p<0.05), 2 129.1+39.8 mg/dL (p>0.05
vs basal) , 13.2+6.4%,
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Table 4. The Results of Endothelial Function According to Serum Glucose
Concentration and Superoxide Anion Production (n=11)

Basal 1 hour 2 hour

GC (mmol/L) 7.4x1.2 16.4+2.9* 7.242.2
EMD S-BP (mmHQg) 121.8+9.8 124.5+9.1 116.3+9.2

L. d(cm) 0.455+0.16

VA (%) 13.2+6.4 7.3+3.3** 12.8+5.6
EID L. d(cm) 0.463+0.17

VA (%) 20.4+2.5 19.6+3.4 20.9+2.8
02- 4.65+2.8 6.17+2.2*

FMD: endothelial dependent vasodilation, EID: endothelial independent vasodilation,
02-: superoxide anion formation from isolated neutrophils (<10~ nmol/10° cells/30min),
GC: glucose concentration, S-BP: systolic BP (mmHg), L. d: lumen diameter,
VA: vasoactivity, Mean+SD, *: p<0.05. **: p<0.001

Table 5. Output of FMD and EID After Alpha-lipoic Acid Treatment (n=11)

Baseline 1 wk 2 wk 3 wk

To 38.7+11.0 30.2+3.1* 37.6+14.5 25.4+2.8**
EMD Tp 38.7+11.0 30.3*3.1* 37.9+14.6 25.9+3.6**

L. d (mm) 0.425+0.069

VA (%) 4.2+2.1 5.8+2.2* 3.6+2.3 5.5+1.9*

To 101.4+21.2 91.0+14.0 92.4+7.2 103.0+25.5
EID Tp 151.8+32.0 156.9+37.1 174.3+36.5 159.6+31.3

L. d (mm) 0.446+0.059

VA (%) 8.6+2.6 10.0%+3.9 9.0+4.0 9.3+5.6

To: lag time to initial response, Tp: lag time to peak VA, L. d: lumen diameter,
VA: vasoactivity *: p<0.05 vs baseline, **: p<0.005 vs baseline

(p<0.05) (Table 4). 2
2
11 ( : 56.5+5.1 )
ALA (1200 mg/day)
(superoxide anion) (NBT
) 1200 mg ALA 1

(superoxide anion)

4. Thioctic acid 86+16  6.1%1.2 nmol/10’ cell/min (p<0.005)
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Table 6. Effect of a-lipoic Acid on Superoxide Anion Formation
in Neutrophil and Fasting Blood Glucose (n=11)

a-lipoic acid Super;)xide Fasting blood sugar
(nmol/10°cell/min (mg/dL)
Baseline 8.6+1.6 159.1+53.8
1 wk 6.1+1.2" 123.2+47.1*
2 wk 6.2+1.5 134.0+39.2
3 wk 42+1.8"" 122.0+40.5**

*: p<0.005 vs baseline, **: p<0.05 vs baselin
t: p<0.005 vs baseline t t: p<0.003 vs baseline

(%)
S 6
k=]
3
o
8 4t
>
=)
k] L
<
By
z |
=
0 18 30
*: p<0.005 vs basal,

*%

—e— Basal

—o— 1 week
—n— 2 week
—e— 3week

60 (second)

**: p<0.005 vs basal

Fg. 7. Effect of a-lipoic acid on Continuous monitoring of flow-mediated vasodilation (n=11)

, 1
6.1+1.2 6.2+1.5
nmol/10 cell/min , 1 ALA
1200 mg 6.2415  4.2+1.8 nmol/10’
cell/min (p<0.003)
ALA 1 4.2+2.1%
5.842.2% (p<0.005), 1
58422  3.6+2.3% (p<0.005
vs 1 ), 1 ALA 3.6+2.3
5.5+1.9%

(p<0.005) (Table 5, 6, Fig. 7).
(superoxide anion)

ALA

ALA
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Table 7. Brachial Artery Diameter, Baseline and Hyperemic Blood Flow, and % Diameter
Change Before and After High- and Low-Fat Meals and a High-Fat Meal
With Vitamin E

Preprandial At 2 hours At 4 hours At 6 hours

High-fat meal
Baseline arterial diameter,mm  3.58+0.27 3.72+0.23 3.78+0.24 3.68+0.23
Baseline blood flow, mL/min 255+69 5524294 301+81 455+239
Hyperemic blood flow, mL/min  335+66 711+346 303+57 5454282
% diameter change 13+4 7447 7+2"7 13+3

Low-fat meal
Baseline arterial diameter,mm 3.36%+0.24 3.66+0.25 3.68+0.22 3.65+0.25

Baseline blood flow, mL/min 264+64 432+276 282+69 381+300
Hyperemic blood flow, mL/min  323+80 505+289 321+55 4434295
% diameter change 15+2 14+3 14+3 13+3

High-fat meal with vitamin E
Baseline arterial diameter,mm 3.59+0.24 3.66+0.26 3.66+0.30 3.68+0.27

Baseline blood flow, mL/min 234+39 4294347 292+73 27067
Hyperemic blood flow, mL/min 30775 553+364 360+70 348+73
% diameter change 15+2 15+2 13+2 15+3

All values are mean+SD. tp<0.001 compared with each of the other meals.
¥p<0.01 compared with baseline.

N
o

5. Hyperlipidemia Vitamin E
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. 29)
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—&—| o-Fat 10 (
—a—Hi-Fat+Vit. E
0 . . . . 126 )
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% diameter change

ol

Fig. 8. Flow-mediated endothelium—dependent vasodilation 2 .4 6
expressed as percent change in diameter for 6
hours following each of 778 calorie meals. E
Asterisks indicate p<0.01 compared with baseline
and with each of the other meals. The error bars
represent 1 SD from the mean 10 ( 150 )
10 ( 148 )
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Table 8. Comparison of Brachial Artery Diameter, Baseline and Hyperemic Blood Flow,
and % Diameter Change Between Patients and Normal Subjects Before and After
a High-Fat Meal With Vitamin E

Fg. 9. Flow-mediated endothelium-dependent vasodilation

expressed as percent change in diameter for 6
hours following 778 calorie high-fat meals with
Vitamin E. *: p<0.05 compared with control group.
The error bars represent 1 SD from the mean.

— 416 —

(r=-0.52, p<0.05)

(Table 7, Fig. 8).

9+4%

Preprandial At 2 hours At 4 hours At 6 hours
Control
Baseline arterial diameter, mm 3.59+0.24 3.66+0.26 3.66+0.30 3.68+0.27
Baseline blood flow, mL/min 234+39 429+347 292+73 27067
Hyperemic blood flow, mL/min  307+75 553+364 360+70 348+73
% diameter change 15+2 152 132 15+3
Coronary Artery Disease
Baseline arterial diameter,mm 3.86+0.63 3.89+0.56 3.89+0.55 3.91+0.54
Baseline blood flow, mL/min 230+98 267+103 276+101 255+80
Hyperemic blood flow, mL/min  284+100 352+118 33689 314486
% diameter change 944" 1341 13+4"1 11467
Diabetes
Baseline arterial diameter,mm 4.07+0.39 4.15+0.43 4.19+0.45 4.32+0.45"
Baseline blood flow, mL/min 245+68 322+92 323+91 327+88
Hyperemic blood flow, mL/min  303%99 387+114 398+148 402+176
% diameter change 10457 11437 13+4 10+3
All values are mean+SD. 1p<0.05 compared with control.
Fp<0.05 compared with baseline.
E
201 ,
:‘?’315' E
(cﬁ
(&)
510 & *
e *
E 2 4 7+4%
S 5 ~—Control 7+2% 13+4%
—=-CAD
DM 6 13+3%
0 . T . ) E
Baselne At2hrs Atdhrs At6hrs 5 4

E

10



Table 9. FMD of CAD Patients before, after 2 Hour and 1 Month Taking GBE

Before After 2 hours After 1 month
CAD Control CAD Control CAD
n=33 n=20 n=33 n=20 n=32
Baseline
Diameter (mm) 4.42+0.67 4.46+0.59 4.45+0.66 4.52+0.54 4.64+0.60"
Flow (ml/min) 225498 203+98 2254102 190+98 235490
Hyperemic
Diameter (mm) 4.80+0.68 5.06+0.61 5.01+0.68 5.15+0.57 5.26+0.64
Flow (ml/min) 266+123°  254+121'  283+132° 211+122  280%+137°
% diameter changes 8.9+3.9* 13.7+£3.2 13.4+45% 14.1+3.8 13.7+4.01

CAD: coronary artery disease, Before: baseline study before taking GBE, After 2 Hours: study performed
2 hours after taking GBE, After 1 Month: study performed 1 month after regularly taking GBE
*. p<0.001 compared with controls, t: p=0.001 compared with data performed at before or 2 hours after
taking GBE in patients with CAD, f: p<0.001 compared with data performed at before taking GBE,

§: p<0.005 compared with baseline flow, Il : p<0.01 compared with baseline flow.
20 -

L E
o 15
4 L
S0
& —-+—CAD | n=33
E 5 -a-Control| o E
=)
R

0 ' ‘ 6. Gingko biloba
0 2 hours 1 month (Time)

as percent diameter changes, after taking GBE in NO PGI2

normal subjects(control) and patients with coronary 30)

artery disease(CAD). *: p<0.001 compared with

control, T: p<0.001 compared with data performed 1

at before taking GBE. 33

( , 126 )
+5% 154+2%
2 .4 6
120
, mg GBE 2
(Table 8, Fig. 9). GBE
160 mg 1
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Table 10. FMD and EID of Healthy Control, DM and CAD Patients

DM CAD CAD Mini Normal

L. d(cm) 0.434+0.053 0.470+0.064 0.462+0.067 0.449+0.073
EMD VA (%) 5.3x1.8 24x2.1 55+2.1 6.4%+2.0

P-time (sec) 39.9+4.4 39.5+5.1 39.0+5.6 33.6+5.4

Initial-rx (sec) 35.446.1 37.0+£5.0 33.7+7.3 25.9+6.9

L. d (cm) 0.427+0.052 0.462+0.065 0.467+x0.056 0.436+0.060
EID VA (%) 11.8+3.7 8.5+3.5 9.7x4.7 15.9+3.1

P-time (sec) 168.5+16.9 161.7+27.8 170.7x37.8 171.3x16.5

Initial-rx (sec) 106.1+28.2 103.9+50.5 107.1+35.1 71.4%+27.6

L. d: lumen diameter, VA: vasoactivity, P-time: lag time to peak, Initial-rx: lag time to initial reaction

(%)

9 -
- - DM

5 | —&-CAD
| —A—CAD mini

——Normal
I —&—Young
| 51 f 137 1A ‘
0 60 (Sec)

Fig. 11. Flow mediated vasodilation of healthy control, DM and CAD patients.

1 GBE 2 (7.3x2.8%

. vs 7.5+4.3%) 1 (7.3
32 31 +2.8% vs 11.3+1.5%, p=0.018), ,
GBE (Table 9,
, 2 , 1 8.9+3.9%, 13.4+ Fig. 10).
4.5%, 13.724.0% GBE 2
(p<0.001) , 442
+0.67 mm, 4.45+0.66 mm, 4.64+0.60 mm GBE
1 (p=0.001) 7. , )
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32)

10. L-arginine

29 (
55.5 )
L-arginine  Nitric oxide
39 ( 561 ) 2 :
), L-arginine
50% endothelin
24 (CAD) 14 apoptosis
30% (CADmin)
60.5 , 57.7 L-arginine nitric
FMD 6.4+2.0%, DM oxide synthetase
. 34)
5.3+1.8%, CADmin 5.54+2.1%, CAD :
2.4+2.1% CAD , DM CADmin
. L-arginine
35 P
(Initial response time:Initial-RX) ). 9g L-arginine 1
25.9+6.9 , DM 35.4+6.1 , CADmin nitric oxide
333+7.3 ,CAD  37.0450 DM, CAD cell adhesion molecules
CADmin
(Table 10, Fig. 11).
1 36)
11.
8.
cyclooxygenase
68 227 35
50” 76
31)
9. Testosterone 37)
13
Testosterone 12.
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