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Effect of Pulsed Current on Cell Activity

Plasma medicine is using low-temperature plasma to medical research, and the delivery of
medically active species or ionic species at the molecular level is current topics in this research field
[1]. Although, most of researches focus on chemical reactions produced by plasma, the influence of
electrical transmission processes into cell growth is not developed completely [2]. In this experiment,
we constructed the system that could not only use the same voltage and current as plasma generator,
but also minimize chemical species generated by plasma, avoiding electrically induced reaction
by-products or pH changes in the cell culture chamber [3].

The stimulation system design included two parts: the cell culture chamber and the salt bridge
setup. The cell culture chamber was composed by cover glass slide, 10 x 20 x 10 mm (W x L x H). For
cell stimulation test, we put the culture-insert inside the chamber and cultured for 24 hours to create
a 500 pym + 50 pm gap between two well to observe cell migration and generated uniform pulsed
current flow through cells. We seeded 2 X 105 cells/well and incubated with the pulsed current
stimulation at 5 % CO2 and 37 °C for 6 hours, used HT-1080 cell (JCRB, human sarcoma cell line).
On the other hand, the salt bridge setup was for pulsed current transfers via the Ag/AgCl chloride
electrodes and agarose bridges; internal agarose bridges were constructed by filling 8 mm glass
tubing filled with 2 % agarose to connect between the chamber and the reservoirs filled with
phosphate buffered saline (PBS). This configuration allowed us to physically isolate cells from pH
variations and metal elution from the electrodes as shown in fig. 1.

In our experiment, we tested two different conditions for stimulus. In 100 Hz case, we measured
the maximum voltage was 839 V, and maximum current was 268 mA, as showed in fig. 2(a) & (b).
Especially, the rising time for current was less than 10 ns and the current width was 180 ns. On the
other hand, in 1000 Hz case, the maximum voltage was 569 V, and maximum current was 209 mA,
with the same rising time and the width as previous condition, as shown in fig. 3(a) & (b). During the
treatment, pH value and temperature were constant based on 3 times tests for all condition
including the control sample without stimulation.

The cell activity was evaluated with migration ability, we observed before and after the
treatment as shown in fig. 5(a) - (f). Obviously, the stimulated cells appeared different morphology.
Moreover, cells which were stimulated extended more longer and overlapped to each other and
reached to center easier. In addition, at 24 h after the treatment, the number of cell was decreased by
the pulsed current stimulation as shown in fig. 6.

Indeed, the nanosecond pulsed current affected cell activity. Due to the decrease of cell number,
the cell was tardy in growth by the stimulation. Moreover, the cells with 100 Hz simulation showed
almost no proliferation at 24 hours after the treatment, compared to that with 1000 Hz stimulation.
This result may be due to the higher current and voltage in 100 Hz case. For the future work, we will
focus on cell morphology and wviability, using differential interference contrast microscopy to
investigate cell surface and dyes for cell staining to check dead or alive.
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1. To construct the stimulation system that we could analyze the impacts by direct pulsed currents
2. To optimize the suitable parameters (nanosecond pulse) to match with plasma sources
3. To observe cell activity after pulsed current stimulations
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Spatiotemporal Observation of Thermoacoustic Chaotic

Oscillations
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Experimentally, it has been reported that thermoacoustic systems can exhibit various nonlinear
phenomena such as quasiperiodic [1,2] and chaotic [3] oscillations. Our study focused on the
observation of chaotic pressure oscillations in a straight and loop thermoacoustic system for a better
understanding of the slow and fast dynamics with respect to both spatial and temporal dimensions.

Figure 1 presents the two thermoacoustic systems used for our study. The oscillations were
sustained by a stack heated on one side and cooled on the other at a temperature TH and TC
respectively. It was found that both systems follow a quasiperiodic route to chaos:

The straight thermoacoustic system started to oscillate at a temperature ratio of TH/TC = 1.94
with a frequency f3 = 250.2 Hz, corresponding to the third longitudinal acoustic mode of the system.
With the appearance of the fundamental acoustic mode oscillations of a frequency f1 = 84.2 Hz
incommensurate with 3, the system showed quasiperiodic oscillations at TH/TC = 2.19. After this
quasiperiodic transition, the system fell into a locking state between f1 and f3 at TH/TC = 2.29, then
again showed quasiperiodic oscillations with f1 and f2 = 166.9 Hz the frequency of the second
acoustic mode at TH/TC = 2.48. At TH/TC = 2.58, the system finally exhibited chaotic oscillations.

In the case of the loop system, the oscillations started at TH/TC = 1.83 with a frequency f3 = 245.5
Hz. A short quasiperiodic transition occurred with f1 = 83.2 Hz and f3 in the range from TH/TC =
2.40 to 2.48, then chaotic oscillations appeared with TH/TC > 2.48.

Time series of the final chaotic states showing aperiodic beating in both systems, recorded at the
nearest position to the pipe end and 2.57 m away from the hot heat exchanger respectively, are
presented Fig. 2 a) and b) for TH/TC = 2.73 and 2.74.

In the straight thermoacoustic system, we observed successive reflections of the pressure waves
occurring at both ends of the system, while in the loop thermoacoustic system, the pressure waves
appeared to be mostly propagating in one direction from cold to hot in the stack with less intense
reflections due to the curvature of the system.

The spatio-temporal chaotic oscillations were created through a mode competition among the
unstable oscillations in both the straight tube and the looped tube, translated into the chaotic
amplitude fluctuations of the travelling pressure waves.
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red color correspond to the measuring position for the time series in Fig. 2.
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Fig. 2 Time series of the chaotic behaviors in a) the straight and b) the loop thermoacoustic systems.
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. Search for the best configuration to observe chaotic oscillations in the straight and loop
thermoacoustic systems. Calculation of the correlation dimension to check if the oscillations are

indeed chaotic. Preparation and calibration of the pressure transducers for the measurement.
2. Measurements, data processing and analysis of the results
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A new approach to determine the reactivity of fuels using a
vertical-type micro flow reactor with a controlled temperature

profile
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In this research the reactivity of primary reference fuels (PRF) was investigated by weak flames in a
micro flow reactor with a controlled temperature profile (MFR). The MFR consists of a quartz tube
with a small inner diameter, which is heated by an external heat source [1]. This leads to a
stationary temperature profile along its axis. For low flow velocities, a spatial separation of chemical
reaction zones occurs. This is called a weak flame, which separates into up to three sub-flames,
which are from low to high temperature: cool flame, blue flame and hot flame. This weak flame
represents the ignition stage and can therefore be used to study fuel reactivity in high detail [2].
Based on the flame position and characteristics inside the tube, the reactivity of the fuels under
various conditions can be examined.

Our previous research showed opposing trends of reactivity for experiments and simulations by the
KUCRS [3] mechanism (see Fig. 1). Here, experimental results showed hot flames at lower wall
temperatures for lower equivalence ratios, which indicates higher reactivity. One-dimensional
simulations using CHEMKIN-PRO [4] and KUCRS, however, showed the hot flames shifting to
higher wall temperatures for lower equivalence ratios.
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Fig. 1: Wall temperatures at hot flame location for three PRFs at equivalence ratios 1.0, 0.75 and 0.5: experiments

and simulations.

To investigate the reasons for the opposing trends, KUCRS’ results were compared to those of the
LLNL mechanism [5] and a sensitivity analysis was conducted to identify the chemical reaction with
the highest influence on the hot flame location. Here it was found, that reactions of hydrogen and
oxygen species have the highest effect. By substituting seven of these reactions by those of the very
recent FFCM mechanism [6], the reactivity trend could be inversed and showed very good agreement



with the experimental results (See Fig.1, KUCRS+FFCM). The applicability of this modified
mechanism was tested for other investigation methods, such as ignition delay times in shock tubes.
The agreement with previous results was very good and showed the broad applicability of the
mechanism.

The next step of this research was to investigate the influence of high pressure conditions on the
reactivity of lean PRF/air mixtures experimentally and numerically. In experiments up to 5 atm, hot
flames shifted to lower wall temperatures for higher pressures (see Fig. 2). Leaner mixtures showed
higher reactivity for all pressure conditions. Computationally, the best agreement was again
achieved by the modified KUCRL+FFCM mechanism.

5.0 -=- Exp. $=0.5

—— Exp. ¢$=1.0

-—-- KUCRS ¢=0.5

—— KUCRS ¢=1.0

--- KUCRS+FFCM ¢=0.5
—— KUCRS+FFCM ¢=1.0
--=- LLNL ¢=0.5

—— LLNL ¢=1.0

W
U

N
n

Pressure / atm
w
o

i
=

p=
U

1.0

1000 1020 1040 1060 1080
Wall Temperature at Hot Flame / K

Fig. 2: Wall temperatures at hot flame location for PRF100 at equivalence ratio 1.0 and 0.5 for pressure between 1

atm and 5 atm: experiments and simulations.

The higher reactivity of the hot flame was caused by enhanced reactions that involve HO: radicals,
which promoted chemical chain branching. Furthermore, cool flames and hot flames shifted to lower
wall temperatures as well, in this case promoted by enhanced reactions of fuel radicals.

These results show the wide applicability of the MFR for the investigation of fuel reactivity. It was
first used to improve an existing reaction mechanism. In a next step, the extension to higher
pressures verified the applicability of the modified mechanism to conditions that are close to actual
automotive engine conditions.

[1] K. Maruta, T. Kataoka, N.I. Kim, S. Minaev, R. Fursenko, Proc. Combust. Inst., 30 (2), 2429-2436
(2005).

[2] H. Oshibe, H. Nakamura, T. Tezuka, K. Maruta, Combust. Flame, 157 (8), 1572-1580 (2010).

[3] A. Miyoshi, J. Phys. Chem. A, 115 (15), 3301-3325 (2011).

[4] CHEMKIN-PRO 17.2, Reaction Design: San Diego, 2016.

[5] H. Curran, P. Gaffuri, W. Pitz, C. Westbrook, Combust. Flame, 129 (3), 253-280 (2002).

[6] G. Smith, Y. Tao, H. Wang, FFCM-1, http:/nanoenergy.stanford.edu/ffcm1.
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1. P. Grajetzki, H. Nakamura, T. Tezuka, S. Hasegawa, K. Maruta
Evaluation of the reactivity of ultra-lean PRF/air mixtures by weak flames in a micro flow
reactor with a controlled temperature profile
International Journal of Engine Research, submitted (2018).
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Modified existing reaction mechanism

By analyzing and comparing experimental and computational results, we were able to modify
an existing chemical reaction mechanism. This modified reaction mechanism yielded excellent
results for our conditions and performed very well for other investigation conditions. As this
reaction mechanism is the base for more complex fuels, it is expected that the modification will
enhance future investigation considerably.

Obtained experimental and numerical results at elevated pressures

Experiments and simulations were conducted at elevated pressures, which are closer to actual
engine conditions. Here, experimental trends showed good agreement with numerical results by
the modified mechanism. This will help to conduct research at pracical conditions, and promote
our knowledge about reactivity of ultra-lean mixtures at engine conditions.
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The reactivity of ultra-lean gasoline surrogate/air weak flames in a micro flow reactor with a
controlled temperature profile (Poster)

SIP TEFHRIMBERMTI 2B R L, Tokyo, July 2017.
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Equivalence Ratio Dependence of Reactivity of Low and High Temperature Reactions for
Ultra-Lean Gasoline Surrogate/Air Weak Flames in Micro Flow Reactor with Controlled
Temperature Profile (Poster)

The Ninth International Conference on Modeling and Diagnostics for Advanced Engine System,
Okayama, July 2017.
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On the Equivalence Ratio Dependence of the Reactivity of Ultra-Lean Gasoline Surrogate/Air
Weak Flames in a Micro Flow Reactor with a Controlled Temperature Profile (Oral)
Fourteenth International Conference on Flow Dynamics, Sendai, November 2017.

P. Grajetzki, H. Nakamura, T. Tezuka, S. Hasegawa, K. Maruta

On the equivalence ratio dependence of the reactivity of ultra-lean PRF/air weak flames in a
micro flow reactor with a controlled temperature profile (Oral)
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Simplified Modeling of Cavitating Flow with Thermodynamic
Effects for Homogeneous Model

FRR29F B80T D A AL R/ § D EL Y LA

In this fiscal year, I conducted research about the modeling of thermodynamic effects on cavitation.
Cavitation is the formation of vapor phase inner the liquid phase when the local pressure decreases
to around its saturated vapor pressure at local thermodynamic stage. Cavitation is the major concern
in the design of hydraulic devices such as propeller, rocket engine etc. due to the performance
degradation, vibrations, flow unsteadiness and erosion. The thermodynamic effects appear in
cryogenic fluid, water at high temperature and thermal sensitive liquid. In those liquids, when
cavitation occurs, latent heat of evaporation is deprived, local temperature decreases, saturated
vapor pressure decreases and then cavitation is suppressed. Hence, the energy transport need to be
included for simulating those fluids. In numerical simulation, the homogeneous model is widely used
for modeling cavitating flow with the advantages: simple, low computational cost. Up to date, several
efforts have been done to include the thermodynamic effects on numerical simulation of cavitation.
That can be classified into two categories. The first category is the modification of energy transport
equation [1, 2]. This method was applied to 2D quarter hydrofoil with cryogenic liquid, however, the
method to include the latent heat effect is not consistent and then, the inconsistency of temperature
distribution compared with the experimental data was reproduced. The second category is simple
method, in that the modification of saturated vapor pressure without solving the additional energy
equation [3, 4]. However, the temperature distribution cannot reproduce. Hence, in this research, I
had simplified the energy equation that clarify the characteristics of thermodynamic effects on
numerical simulation of cavitating flow. The present method belongs to the first category. In that,
the energy transport equation is modified in term of transport equation for the mixture temperature.
The experiment of cavitation in liquid nitrogen on 2D quarter hydrofoil by Hord is chosen for
validating the new thermodynamic model. As the results, the present simplify thermodynamic
effects model shows the improvement in estimation of temperature and pressure compare to the

other models.
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Fig. 2 Comparison of pressure and temperature distribution between present model and referent
simulation results by Hosangadi et. al., Utturka et. al. and Hord experiment data in case 290C

[1] Hosangadi A, Ahuja V. J Fluids Eng-Trans ASME, 2005, 127(2): 267—281.

[2] Utturkar Y, Wu J Y, Wang G Y, et al. Prog Aerosp Sci, 2005, 41(7): 558 —608.

[3] Y. Iga, N. Ochiai, Y. Yoshida, T. Ikohagi, Proc. of 7th Int. Symposium on Cavitation CAV2009,paper No.78.
[4] S. Tsuda, N. Tani, N. Yamanishi. J. Fluids Eng. Vol. 134 (2012), pp. 051301-1-9.
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. Derive the equation that accounting the thermodynamic effects on cavitation behavior.
Starting from total energy equation for mixture, the equation for mixture temperature is
derived by modifying and simplifying the total energy equation.

2. Present model differ from previous model by other researcher is that the latent heat of

evaporation and condensation must implicit appear in enthalpy equation.
The result by present model shows good agreement comparing to experimental data than the

results by previous model by other researcher. This confirms that the present model is more
accurate.

1
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1. Le Dinh Anh, Yuka Iga
“Simplified Modeling of Cavitating Flow with Thermodynamic Effects for Homogeneous Model”.
The 17th International Symposium on Transport Phenomena and Dynamics
of Rotating Machinery ISROMAC 2017 Hawaii, Maui, December 16-21, 2017.
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Fig. 2 Typical force-displacement curve.

Table 1 Single-cell compression data.

dc [mm] 8.93
FB [mN] 3574
Py [MPa] 57.6
Wipee [J/g] 3.25

All values represent mean value.

[51H 3C#k]1) Largeau, C.; Casadevall, E.; Berkaloff, C.; Dhamelincourt, P.: Phytochemistry, 19, 1043-1051 (1980), 2)
Kita, K.; Okada, S.; Sekino, H.; Imou, K.; Yokoyama, S.; Amano, T.: Appl Energy, 87, 2420-2423 (2010), 3) Lee, J. Y.;
Yoo, C.; Jun, S. Y.; Ahn, C. Y.; Oh, H. M.: Bioresour technol, 101, S75-77 (2010), 4) Overbeck, A.; Gunther, S.; Kampen,
1.; Kwade, A. et al., Chem. Eng. Technol., 40, 1158-1164 (2017)
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Synergistic effect of corrosion and fretting process under high

temperature high pressure water environment

YERL294F BEIT 31T 2 AR ELBRL )RS e 3 D HR D AEL A

For the advantages of the high power generating efficacy and low greenhouse gas emission
properties, nuclear power plant (NPP) have been widely built up all over the world. However, with
the increment of the running time, lots of environmental degradations occurred on the NPP
components. The most vulnerable structural component is the SG tube in the pressurized water
reactor (PWR) [1-3]. In the past few decades, researchers mainly focused on the stress corrosion
crack (SCC) of PWR-SG for its apparent damage phenomenon, few attentions were paid on the
fretting issues. Recently, the fretting damage gradually appears and grows into one of the major
problems of the SG tube with the increment of service time. In this case, to study the fretting damage
of SG-tube 1s very important and urgent for people to understand the safety issues of the NPP.

In my work, a self-designed test rig, which guarantees a stable fretting amplitude and normal
force, was used to conduct the fretting corrosion test in the autoclave with a high frequency tensile
testing machine. A water chemistry controlling system was also introduced into this test. It can
control the dissolved oxygen (DO) and dissolved hydrogen (DH) to simulate the PWR secondary
water chemistry. The synergy of the fretting and corrosion process of the SG tube in HTHP
environment was investigated in detail.

Fig. 1 shows the schematic of the fretting test system. The test rig was set in an autoclave at
288°C with a water pressure of 8.5 MPa [4]. A ball-on-plate (304 SS ball and Inconel 690 plate)
fretting system was used to simulate the SG tube and its supportor. While the machine was running,
the 304 ball could load a steady normal force on the Inconel 690 plate. Meanwhile, a relative
movement occurred at the contact point between the ball and the plate.

Tribometer control
panel
A
“““ Normal load|~ = = = = 7
- ~ |=—Autoclave
Water I I I
***** ,:" N Fixed 304SS
I
Pressure gage—+() _ _ _ _ _ D// _______ ball
| <—— Reciprocating
i | | Alloy 690 plate

Fig. 1. Schematic diagram of fretting corrosion test rig in 288 °C water with a pressure of 8.5 MPa [4].



As shown in Fig. 2, three different damage types can be observed at three temperatures, which
are named as (1) central wear damage, (2) crack damage and (3) pitting-like damage. Fig. 2a shows
their typical characteristics. It should be noted that each damage type is selected from one
temperature as an example. Detailed analysis will be given in the following paragraph. Fig. 2b shows
the distribution of each damage type. The central wear damage zone locates at the center area of the
worn scar, which is shown as the interior of the red circle. The crack damage zone occurs near the
scar edge, which is shown as the area between the two blue circles. The pitting-like damage zone
locates also at the edge of the worn scar, which partially overlaps with the crack damage zone. The
area between the black and red circle stands for the pitting-like damage zone.
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Fig. 2. (a) The typical damage morphologies at different temperatures and (b) their particular locations.

Fig. 3 shows the pitting-like damage morphologies under different magnifications at 100°C,
200°C and 288°C, respectively. Figs. 3a and 3b clearly show the pitting-like damage locates at the
edge of the worn scar. Fig. 3¢ shows the magnified morphologies and the composition results both in
and out the pit. At 100°C, the pitting-like damage is comprised of intensive pits cluster and no
obvious corrosion product can be observed. When the temperature increases to 200°C and 288°C, pits
size increases (more than 2 um) and corrosion products generate inside the pit. This proves that the
pit size increases with the increment of temperature. According to the composition results, the
oxygen content of both interior and surrounding area of the pit are very low (interior/surrounding is
0.76/1.05%, respectively) at 100°C. However, at 200°C and 288°C, the oxygen contents of the pit
interior become much higher than the surrounding area (inside/surrounding is 9.29/0.63% at 200°C



and 7.83/0.94% at 288°C, respectively). Fig. 3d shows the further magnified morphologies, from
which some fine particles can be observed clearly inside the pits at 200°C and 288°C, while no such
particles can be found at 100°C.
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Fig. 3. SEM morphologies of pitting-like damage under different magnifications. The EDS results are inserted.
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The synergistic effect of high temperature corrosion and fretting process has been studied. It is
found that three kinds of damage types could generate under high temperature high pressure
environment. Furthermore, with the increment of the temperature, the fretting damage became even
more serious. It is due to the acceleration of the corrosion process.
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(a) Phase contour (b) Zoom of 3" to 5 cross sections of Fig 1(a)
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Background: Coronary artery aneurysm is a rare condition with a reported incidence of 0.14—4.9% in
patients undergoing coronary angiography and 0.3-5.3% in patients after percutaneous
transluminal coronary angioplasty (PTCA). Currently, there are limited clinical data to prove what
kind of operation is a better pattern to treat these patients, and the hemodynamic effects of these
aneurysms and bypass grifts after surgery are still unknown. Optimum surgical therapy for this
entity is difficult to standardize. We present here some models as a comparison with the aim of
establishing a better surgical therapy for this rare entity.

Methods: A patient-specific 3-dimensional model of the aortic arch and coronary arteries was
reconstructed. Different diameter aneurysms were applied to the left anterior descending artery
(LAD). The saphenous vein graft (SVG) and left internal mammary artery (LIMA) were used to
bypass the aneurysm with or without ligation of the CAAs, respectively. 3D models were built to
study the hemodynamics of the operation. A numerical study was performed by coupling the 3D
artery model with 0-dimensional lumped parameter model of the cardiovascular system.

Results: The graft flow, native coronary flow, wall shear stress (WSS), oscillatory shear index (OSI)
and relative residence time (RRT) were calculated and illustrated. The values of mass flow are
shown in Table 1 and the WSS distribution are shown in Figure 1. Inverse flow, high wall shear
stress and high oscillatory shear index appeared on the left internal mammary artery graft. Low
wall shear stress and low oscillatory shear index appeared on the saphenous vein graft. RRT
increases after surgery.

Conclusion: High oscillatory shear index and inverse flow might be the major hemodynamic
characteristic in left internal mammary artery graft. The inverse graft flow and high oscillatory
shear index can cause the bypass graft blocking. Low OSI and non-inverse flow only appear in the
result of LIMA with the ligation of CAA. As meanwhile, the saphenous vein graft can provide good
results.



Table 1 Massflow of LIMA and SVG
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Figure 1 WSS distribution of bypass graft
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Vascular endothelial dysfunction in type 2 diabetic patients can affect the physiological structure of
large and medium-sized arteries and microvascular, resulting in decreased vascular elasticity and
abnormal structure and function of organs and tissues which may even lead to arteriosclerosis. One
of the key points for the treatment of diabetes is early detection of arteriosclerosis and resort suitable
and remedial measure to prevent the process [1]. Early detection of arterial stiffness is of great
significance for clinical diabetic patients.

Previous studies show that pulse wave velocity (PWV) can reflect the arterial stiffness and can be
used as one of parameters for early detection of arteriosclerosis in type 2 diabetic patients; The
brachial-ankle pulse wave velocity (baPWV) which can be used as the risk factor for diabetic
complications is directly related to the incidence of type 2 diabetes ; High baPWV value can serve as
an independent predictor of diabetic mortality and cardiovascular morbidity (ref.4); For type 2
diabetic patients, the parameters such as CAVI calculated by PWV can also be used as indexes of
arteriosclerosis ; However, due to the technical limitation, there are some inevitable errors for the
PWV measurement, which causes poor reproducibility [2]. Most studies choose only the pulse wave
velocity as the research object, ignoring the pulse waveform.

The noninvasive detection technology of hemodynamics, represented by pulse wave detection and
analysis, has been widely used as an important method of noninvasive detection of cardiovascular
function because of its convenient and fast measurement with high reliability. Pulse waveform
characteristics such as shape, amplitude, period, etc. are closely related to the functional status of
blood vessels as shown in Fig.1. Pulse waves propagate in the arterial vessels and are constantly
reflected at the downstream branches of all levels, making the pulse wave not only affected by the
heart but also affected by all levels of arteries and branches in a variety of physiological and
pathological factors such as vascular resistance, arterial stiffness [3]. Therefore, different
physiological and pathological changes make different waveform characteristics. However, for
patients with type 2 diabetes, there is no research on the correlation between its pulse waveform and
arterial stiffness. Therefore, a comprehensive investigation into their pulse waveform characteristics
is necessary. In this research, the pulse waveform data of type 2 diabetic patients and healthy
subjects was collected respectively and the characteristic parameters for statistical analysis were
extracted. The correlation between the baPWV used as the arterial stiffness index and pulse
waveform parameters was analyzed to obtain the correlation between waveform parameters and
arterial stiffness. The purpose of this research was to demonstrate that pulse waveform
characteristics could be used as indexes of arterial stiffness in type 2 diabetic patients



Tablel The independent sample T-test result of pulse waveform parameters

Control Subjects

Subjects with

Characteristics Healthy Subjects Diabetes P
T 914.1+£118.0 915.5+£199.1 0.98
T1 Left Arm 22.8+4.1 23.4+4.0 0.67
Right Arm 24.0+3.7 24.4+3.7 0.75
Left Ankle 26.5+3.2 26.2+3.8 0.79
Right Ankle 26.6+3.2 26.2+3.8 0.75
T2 Left Arm 38.6+3.3 38.8+5.5 0.92
Right Arm 38.7+3.3 39.4+5.3 1262
Left Ankle 52.7+5.0 52.9+7.5 0.92
Right Ankle 52.8+5.1 53.2+7.6 0.83
T3 83.2+14.2 72.4+10.4 <0.05
Area Left Arm 6210.2+900.9 7506.2+858.5 <0.05
Right Arm 6098.8+1217 7453.1£1931.6 <0.05
Left Ankle 6717.9+1596.3 8375.2+1291.1 <0.05
Right Ankle 6566.0+1571.1 8180.5+1268.9 <0.05
Areal Left Arm 3631.2+774.2 4343.0+961.1 <0.05
Right Arm 3524.0+945.1 4362.4+1395.6 <0.05
Left Ankle 5460.7+1404.5 6370.2+1160.1 <0.05
Right Ankle 5159.2+1298.7 6202.4+1323.7 <0.05
Area2 Left Arm 2421.9+279.9 2933.8+605.2 <0.05
Right Arm 2574.7+£496.5 3090.84911.7 <0.05
Left Ankle 1257.2+333.1 2005.0+601.9 <0.05
Right Ankle 1406.8+451.1 1978.1+562.2 <0.05
baPWV (m/s) 14.9+1.1 16.0+1.9 <0.05

Characteristics baPWV

r P

A

Al

A2

T3

Left Arm
Right Arm
Left Ankle
Right Ankle
Left Arm
Right Arm
Left Ankle
Right Ankle
Left Arm
Right Arm
Left Ankle
Right Ankle

.381* <0.05
.369* <0.05
.458**  <0.05
434%*%  <0.05
.373% <0.05
.342* <0.05
.410* <0.05
.396%* <0.05

432%*%  <0.05
2775 .110
.340% <0.05
.269 .118
-.458**%  <0.05

P values were calculated using the Person correlation test.

Table2 Correlation between pulse waveform parameters and baPWV
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