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Abstract

A new method for evaluation of the vascular function

- Application of 2-dimensional laser speckle flowgraphy-

The purpose of this study was to develop a method for simultaneous evalua-
tion of the vascular wall stiffness and vascular endothelial function in the pe-
ripheral region of the lower limbs, where a decrease in the vascular function
tends to occur due to atherosclerosis, by measuring skin blood flow using the re-
cently developed laser speckle flowgraphy (LSFG), and evaluate the usefulness of
this method. In addition, the effects of lifestyle improvement on vascular wall
stiffness and vascular endothelial function were evaluated in participants in a
health seminar for lifestyle improvement. This study was performed with the
approval of the Ethics Committee of Yamaguchi Prefectural University (approval
No. 27-14).

The method for simultaneous evaluation of the vascular wall stiffness and
vascular endothelial function using LSFG was evaluated in 12 healthy subjects (6
males and 6 females, aged 19.7 = 1.2 years). The effects of lifestyle improvement
on the vascular wall stiffness and vascular endothelial function were evaluated in
12 subjects (2 males and 10 females, aged 62.2 *+ 5.0 years) who participated in
a health seminar for lifestyle improvement. All subjects were > 18 years old and
healthy, without receiving treatment or regular medications due to diseases. To
induce reactive hyperemia, a pressure cuff was placed around the ankle and in-
flated to 200 mmHg for 5 minutes. The measurement items were: (1) the skin
blood flow in the dorsal region of the foot measured using LSFG, (2) reactive hy-
peremia index (RHI), (3) augmentation index (AI) corrected for a heart rate of 75
beats/min (AI@75), (4) cardio-ankle vascular index (CAVI), and (5) ankle-brachial
pressure index (ABI). The skin blood flow measured using LSFG acutely in-



creased immediately - within 1 second after the release of the pressure cuff, and
subsequently showed 2 gentle waves with peaks at about 10 seconds (first peak)
and 30-40 seconds (second peak), respectively. In waveform analysis of the skin
blood flow, the following items were evaluated: ratio of blood flow during the
0.5-second period to that during the 1.0 second period immediately after cuff re-
lease (R0.5/1.0), ratio of blood flow at the first peak to that at baseline immedi-
ately before the first peak appearing after the disappearance of the blood flow
increase immediately after cuff release (RH peak 1), and the ratio of the blood
flow area above the baseline immediately before the first peak appearing after
disappearance of the blood flow increase immediately after cuff release to that
during the total period from 1 to 60 seconds after cuff release (RH area 1).

R0.5/1.0 was negatively correlated with CAVI as a parameter of vascular wall
stiffness (r =-0.71, p = 0.01). RH peak 1 and RH area 1 were positively correlated
with RHI as a parameter of the vascular endothelial function (r = 0.67, p = 0.02
and r = 0.83, p = 0.01, respectively), suggesting that they can be parameters of the
vascular endothelial function. No significant change was observed in body weight,
BMI, CAVI, or R0.5/1.0 after the health seminar for lifestyle improvement com-
pared with the values before the seminar, but the mean RH peak 1 and RH area 1
slightly increased after the seminar.

These results suggest that the evaluation of changes in the skin blood flow in
the peripheral region of the lower limbs after pressure cuff release using LSFG
allows the simultaneous assessment of vascular wall stiffness and vascular en-
dothelial function as important factors of the vascular function. In addition, even
in the stage showing no changes in body weight or vascular wall stiffness after
lifestyle improvement, detection of improvement in the vascular endothelial
function using the method developed in this study may markedly promote moti-

vation to continue efforts to improve the lifestyle.
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