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Comparison of the Lag Time to Initiation of Flow-Mediated
Vasodilation to Endothelium-Dependent Vasodilation
in the Early Diagnosis of Endothelial Dysfunction

Sang-Jun Lee, MD, Dong-Wook Lee, MD, Kee-Sik Kim, MD and In-Kyu Lee, MD
Department of Internal Medicine, Keimyung University Dongsan Medical Center, Daegu, Korea

ABSTRACT

BackgroundU Endothelial dysfunction is an early event in atherogenesis. The conventional non-invasive
methods, measuring flow mediated vasodilation at 1 minute after hyperemic condition, has some limitations.
The purpose of this study is to evaluate the usefulness of the initial reaction time (IRT) following hyperemic
condition as a new parameter of endothelial function. Method Flow-mediated, endothelium-dependent vas-
odilation (FMD), endothelium-independent vasodilation (EID) and IRT were measured in 12 young diabetic
patients (6 male and 6 female, mean age 26.3) and 12 age-matched healthy controls (6 male and 6 female,
mean age 25.6), For the measurement of brachial arterial diameter, 7.5 MHz ultrasound was used and for the
continuous monitoring of arterial diameter, a specially designed fixing device was applied to the all subjects.
Result[] There were no significant differences in BMI (body mass index), mean age or blood pressure bet-
ween the normal control group and the young diabetic group. The FMD of the young diabetic patients was
lower than that of the age-matched healthy controls (diabetic patientsT) 6.3+ 2.1%, healthy control[] 8.9+ 2.7%,
p<0.05). There was no significant difference in EID between the normal control and the young diabetic group.
The IRT of FMD was significantly shorter in the healthy control group than in the young diabetic group
(healthy control[] 20.4+ 2.8 sec, diabetic groupd 29.5+ 5.4 sec, p<0.0001). However, the IRT of EID showed
no significant difference between the normal control group and the young diabetic group. The IRT of FMD
showed a significant negative correlation with FMD (00 —0.74, p<0.001) and HDL cholesterol level (00 —0.68,
p<0.0001). Conclusion[] These findings strongly suggest that IRT can be used for the early diagnosis of end-
othelial dysfunction.(orean Circulation J 2001531(9):867-876)

KEY WORDS[ Initial reaction time (IRT) - Flow-mediated - Endothelium-dependent vasodilation - Endot-
helial dysfunction - Vascular ultrasound.
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Table 1. Clinical characteristics of normal controls and
diabetic patients

Control DM

No (% of male) 12 (50) 12 (50)
Age (yn) 256+ 1.8 263+ 3.5
BMI (kg/m?) 205+ 1.4 207+ 52
DM duration (mo) 0 13.7¢ 11.1
FBS (mg/dL) 80.0+ 6.0 176.6x 83.1"
Cholesterol (mg/dL) 143.6x 15.1 166.5+ 56.7
Triglyceride (mg/dL) 482+ 18.6 146.9+ 124.7*

HDL-cholesterol (mg/dL) 54.6+ 9.0

BMIO body mass index
*0 p<0.05 vs control, T O p<0.005 vs control

43.3+ 12.4*

—_
(&3]
1

(%)

L 3

1

[ 6 | K. L L 1

Diabetes

og?io

Flow Mediated Vasodilation
)
- L]
e

Control

Fig. 3. Comparison of FMD (flow-mediated, endothelium-
dependent vasodilation) between healthy controls and
diabetic patients (mean+ SD).
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Table 2. Endothelium-dependent (FMD) and -indepe-
ndent (EID) vasodilation in normal controls and diabe-
tic patients

Control (nO 12) DM (nO 12)
Ld(cm) 0.376x 0.068  0.366x 0.057
FMD VA (%) 89 + 27 63 + 2.1*
IRT (sec) 204 + 28 295 + 54"

VA (%) 197 + 38 185 + 55

EID

+

IRT (sec) 83.4 * 129 867 * 157

FMDO flow-mediated, endothelium-dependent vasod-
ilation, EIDO endothelium-independent vasodilation, L.dO
lumen diameter, VADO vasoactivity, IRT (initial reaction
time)O lag time to initiation of flow-mediated, endoth-
elium dependent vasodilation

*0 p<0.05 vs control, T O p<0.0005 vs control
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Fig. 7. Correlation between IRT (initial reaction timel lag
time to initial reaction of flow-mediated, endothelium-depe-
ndent vasodilation) and FMD (flow-mediated vasodilation).
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