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Abstract

Effect of Heart Rate Variability, Pulse Wave Velocity in Women of Breast Cancer
Patients Care by Mountain Cultivated Ginseng Pharmacopuncture

Gyeong-Cheol Kim"* - Sang-Wook Park” - Yi-Soon Kim?”

1) College of Oriental Medicine
2) Department of Nursing, College of Natural Science, Dong-eui University, Busan, Korea

Objectives
The aim of this experiment is to know the effect of Mountain Cultivated Ginseng Pharmacopuncture on Heart
Rate Variability (HRV), Pulse wave velocity (PWV) in Middle Aged Women.

Methods
We investigated on 40 women of breast cancer patients. First, we measured their Heart Rate Variability(HRV),
Pulse wave velocity (PWV) and then Mountain Cultivated Ginseng Pharmacopuncture 20m¢ were injected
on them. After 30 minutes, we measured Heart Rate Variability(HRV), Pulse wave velocity(PWV) again. As
a result, method of non-equivalent control group non-synchronized design were used for evaluation.

Results
In HRV, Mean HRV is significantly decreased from 69.15 to 63.34 after injection. Mean RR is significantly
increased from 877.20 to 962.10 after injection. SDNN is significantly increased from 32.56 to 41.34 after
injection. PNN50 is significantly decreased after injection. RNSSD, SDSD, TP, VLF is significantly increased
after injection. Stress Resistance ability is significantly increased from 37.55 to 44.60 after injection. And
In PWV, E-R, E-L, H-R, H-L is significantly decreased after injection.

Conclusions
Effect of Mountain Cultivated Ginseng Pharmacopuncture on Heart Rate Variability (HRV) increased
adaptability of autonomic nervous system and on Pulse wave velocity (PWV) decreased arterial stiffness.
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Figure 1, Study design
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o] AF A - Fol] mE AlEbol
S(HRV : time & frequency domain) #43-2 Table
2-13} Zt}. Mean HRV, Mean RR, SDNN,
pNN50, SDSD, TP, VLF, LF, HF, Norm. HF,

LF/HF = A% -3 AJolol| A AHtAdE zkx] ofo}

Table 1. Homogeneity of General Characteristics N=0
Experimental group Control group
Variables Category (n=20) (n=20) x2 or t D
n(%o) n(%)
31~40 2(10) 0(0)
41~50 4(20) 3(15)
Age(yr) 5160 11(55) 10(50) 25.000 201
60~ 3(15) 7(35)
M(SD)(yr) 53.60(6.98) 58.10(8.70)
Normal-weight
(18.5~22.9) 943) 943)
BMI Overweight 33.333 451
(23-24.9) 6(30) 5(25)
Obesity(25~29.9) 5(25) 6(30)
M(SD) 23.70(2.15) 22.80(2.81)
. Married 19(95) 16(80)
_~_~_
Marital status Unmarried 15) 420) .605
0 3(15) 4(20)
Number of childen 1-2 15(75) 9(45) 5.229 265
3-4 2(10) 7(35)
M(SD)(number) 2.65(0.88) 3.00(1.26)
Menarche age(yr) 17.45(9.15) 16.60(1.60) 134.50 .076#
No 5(25) 3(15)
M .
enopause Yes 15(75) 17(85) 695
Menopause age
M(SD) 51.07(2.66) 50.47(2.53) 11.113 268
History of breast No 20(100) 19(95) 1,000
cancer Yes 0(0) 1(5) ’
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0 2(10) 5(25)
Grade of breast 1 10(50) 5(25)
cancer 2 8(40) 7(35) 6019 A
3 0(0) 3(15)
Right 6(30) 10(50)
Operation breast Left 11(55) 7(35) 1.889 389
Bilateral 3(15) 3(15)
Lumpectomy 9(45) 11(55)
Partial Mastectomy 9(45) 6(30)
. Modified Radical
Type of operation Mastectomy 1(5) 1(5) 1.133 769
Breast Conservative
Surgeny 1(5) 2(10)
10~24 5(25) 8(40)
Period of operation 25~48 7(35) 6(30)
(month) 49~72 2(10) 3(15) 2:500 235
73~ 6(30) 3(5)
Drug treatment ;{\IZS 128((19 0(;) 1;(2700)) A14++
Radiation treatment ;eos 182(2600)) iggg; 0.404 .525
# : Mann—Whitmey U test, ++ : Fisher's Exact test,
Table 2—1, Comparison of HRV between Experimental and Control Group N=40
Control grou
Variables Experimental group (n=20) (n=2§;0 P oW »
M(SD) M(SD)
Mean pre 84.23(27.69) t=-3.180 71.85(16.91) t=-0.499
HRV post 72.31(19.10) =001 71.13(12.78) p=312
diff -14.20(25.85) -0.72(6.46) 3.260 001#
pre 764.59(170.08) 7z=-3.179 864.98(242.72) 7=1.307
MeanRR post 863.72(141.98) p=001 863.90(241.31) p=.096
diff 42.02(298.86) -1.08(8.20) 4.085 .000#
pre 25.43(7.26) t=0.451 36.41(36.10) 7=1.848
SDNN post 26.92(12.89) p=329 36.92(27.96) =065
diff 0.11(15.33) 0.52(13.04) 0.879 192#
HRV pre 10.11(4.46) t=1.870 10.95(3.85) t=-0.208
Index post 12.55(5.94) p=.039 10.85(4.09) p=419
diff 1.67(6.52) -0.10(2.15) 1.150 129
pre 88.94(21.68) =-0.100 91.83(4.78) t=0.104
pNNS50 post 91.73(12.53) =500 91.88(5.12) p=459
diff 2.06(33.78) 0.06(2.35) 0.311 379%
pre 16.57(8.42) t=-0.346 13.15(7.60) t=0.694
RMSSD post 15.72(7.60) p=367 13.26(7.49) p=248
diff -2.22(12.13) 0.12(0.74) 0.857 .199
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pre 25.92(20.31) 7=-0.362 20.94(11.77) t=0.440

SDSD post 21.38(10.68) p=359 21.22(11.64) p=333
diff -5.92(25.08) 0.28(2.84) 0.704 2484

pre 5.26(0.83) 7=-0.190 5.42(1.45) 7=1.374

TP post 5.40(1.70) =425 5.47(1.77) =085
diff 0.41(2.07) 0.05(1.24) 0.921 1854

pre 4.59(0.81) 7=-0.501 4.75(1.38) 7=-0.182

VLF post 4.64(1.91) =308 4.70(1.16) p=428
diff 0.27(2.11) -0.05(0.82) 0.326 379%

pre 3.65(1.46) 7=0.524 3.69(1.77) 7=-0.523

LF post 3.45(1.14) =300 3.48(1.35) =301
diff -0.20(1.50) -0.21(1.50) 0379 3524

pre 3.60(1.48) t=0.101 3.55(1.81) t=0.632

HF post 3.87(1.24) p=461 3.75(1.44) =267
diff 0.28(1.89) 0.20(1.42) 0.636 2624

Normm pre 46.35(20.18) t=1.029 48.27(20.48) -0.280

F post 50.60(20.32) =159 47.49(19.21) =392
diff 2.46(19.29) -0.79(12.55) 0.460 3304

Norm pre 53.65(20.18) t=-1.029 54.41(20.40) t=0.101

HE post 49.40(20.32) =159 54.70(20.36) =460
diff -7.46(22.64) 0.30(13.04) -1.327 097

pre 1.19(0.99) 7=0.518 2.09(2.01) 7=-0.089

LE/HF  post 1.57(1.75) =302 2.10(2.00) p=A465
diff 0.34(1.66) 0.01(0.33) 0.027 4954

# © Mann—Whitney U test,

Mann-Whitney U test® 413t31T}
o] mE APrI ozt Ald

o] %(HRV) H|oJA] Mean HRV 2] 73
g A - ?
0.72(6.46) = =]
AT (t=3.260, p=.001) MeanRR«] e A

2 A -
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dze
AE A - F 42.02(298.86)F Z7IBIAT, RS
AF A3 1.08(820)8 hasto] T 7holl Sl

z1o)7} AATH(=4.085, p<.000) 12]iL SDNN,
HRV Index, pNN50, RMSSD, SDSD, TP, VLF,
LF, HF, Norm. LF, Norm. HF, LF/HF= 2z} A3
A - 5 AT gz 2l el 2ol fiich
e *‘f‘f*%oﬂ/ﬂ HRV Index:= 43 A 10.11
(4.46)°14 A& Z 12.55(5.94) (t=1.870, p=.039)
27 BAASE FoJsHAl F7 stk

z . Wilcoxon signed rank test

2) A¥hd o] (tachogram variables)2] W3} H]nl
AP o] Y A - o IE Ak
S(HRV : tachogram variables) 4] Table 2-2%}
Atk AEAEA d3E, }dﬂV—]’”‘: A,
WARAARGAAE, AA A 2Ed 2 Fugild 24
= 2EH A ;(-]sl-t: Al 7% zjz___}/\gx:b AlEH #H . &
ztolol| Al S ZEA] ¢koF Mann-Whitney U test
= e
A A - 5ol e A¥TH thx=rite] HRV
(tachogram variables) Bl ol 4] physical alertness
o] A AT Ay A5 -1140(17.11H)E, Tz
2o AF A-F 03503252 7] T 7 7l
freJgt zfol7F AATh(=3.691, p<.000)
physical stress®] 73 ddve AP A -
-6.80(9.20)2 A3y, xS Ay
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Table 2—2, Comparison of HRV(tachogram variable) between Experimental and Control Group N=40
Control grou;
Variables Experimental group (n=20) (n=2((b;;0 P oW P
M(SD) M(SD)

) pre 44.26(11.82) 7=-0.497 43.25(12.21) t=-0.020

:;:;’;ftéilzggz’;g post  47.42(16.05) =309 43.20(9.87) =492
diff 1.20(18.12) -0.05(11.13) 0.652 2065#

ohysical pre 59.79(17.93)  z=3.118  52.75(13.88)  t=-0.482

alertness(%) post  49.79(14.60) p=001 52.40(13.76) =368
diff  -11.40(17.11) -0.35(3.25) 3.691 .000#

pre 64.42(10.77)  z=-0.104  6540(1091)  z=-0.391

cardiac senility(%)  post 65.84(6.18) p=459 65.85(7.67) p=.348
diff 2.00(19.96) 0.45(4.65) 0.041 484t

. pre 15.68(19.93) =0.491 15.0021.71)  z=-0.251

sympathetic nerve o 150015.52)  p=312  1480(1504)  p=do0l
activity(%) diff  -1.55(2034) -0.20(12.77) 0068  473#

pre 29.63(11.63) t=-4.157  25.95(13.63) t=1.091

physical stress(%)  post 24.53(11.08) p=001 45.50(81.58) p=145
diff -6.80(9.20) 19.55(80.17) 3.217 .001#

sarasympathetic P 27.95(18.12) t=3.177 25.15(2220)  t=-1.032

nerve activity%) PO 34.11(18.77) p=.005 23.00(13.10) p=157
diff 3.75(13.55) -2.85(8.99) 0.760 231#

ross pre 34.00(16.10)  z=3.935  32.20(16.74)  z=0.334

rosistance(%) post  41.05(18.00) =000 31.80(17.42) p=371
diff 7.05(10.61) -0.15(2.01) 4.359 .000#

cardiac pre 30.16(8.95) =1.900 31.65(7.83) =-0.368

activity(%) post  35.16(11.92) p=037 31.00(9.19) p=359
diff 2.95(14.45) -0.65(7.90) 0.978 167

# : Mann—Whitney U test,

z . Wilcoxon signed rak test

19.55(80.17)& Z7ksted 7 o+ 11l 2| &k zjol7}
AR (t=3.217, p=.001) stress resistance| 74-$-
AHTFE AF A-F 7.05(10.61)Z 571501, thz
TS AY A - T 0.15Q2.0)E Taste] F 7 7o
Froldk ko7t YATH(=4.359, p<.000) 1)1 au-
tomatic nervous system balance, cardiac senility,
sympathetic nerve activity, parasympathetic nerve
activity, cardiac activityw 23 Z - & A7 )
=S 1 S R S P e

T2} A3te] 73 parasympathetic nerve ac-

tivitys A3 A 27.95(18.12)°4 AF & 34.11

(18.77)2(t=3.177, p=.005), cardiac activity= 2%
7 30.16(8.95)0l14 A3 £ 35.16(11.92)Z(=1.900,
p=037) 22 BAZOE FoHA F71skTh

ATz AF -5 mE WHaphgs
S(PWV) zto]of tgk B2 7-= Table 33} 2Tk
PWV(E-R), PWV(E-L), PWV(H-R), PWV(H-L),
PWV(F-R), PWV(F-L), PTT(E-R), PTT(E-L),
PTT(H-R), PTT(E-R), PTT(F-R)& 23 #-3 o]
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Table 3, Comparison of PWV(time & frequency domain) between Experimental and Control Group N=40
Experimental group Control group
Variables (n=20) (n=20) W p
M(SD) M(SD)
pre 230.63(38.54) 7z=1.831 297.16(401.40) 7z=-0.020
PWV(E-R) post 216.05(59.21) p=034 207.42(51.32) p=492
diff -24.55(58.37) -75.20(401.85) 1.366 .086#
pre 222.68(59.56) t=-2.631 207.75(80.14) 7z=0.355
PWV(E-L) post 192.63(60.92) p=-008 193.80(55.13) p=361
diff -37.40(58.55) -13.95(87.62) 1.353 .088#
pre  436.89(233.33)  z=1.088  418.95(364.32)  z=-0.952
PWV(H-R) post 384.74(147.53) p=138 390.90(256.62) p=170
diff -66.90(245.53) -28.05(458.92) -0.009 9264
pre 485.37(332.65) z=1.503 438.30(431.99) 7z=-0.604
PWV(H-L) post 388.89(147.32) =066 524.45(684.71) p=273
diff  -108.90(293.97) 86.15(836.42) -0.689 A12#4#
pre 529.63(241.24) =-1.830 491.10(266.76) 7=-0.886
PWV(F-R) post  466.58(149.31) p=.034 461.95(145.18) p=188
diff -80.75(210.91) -29.15(315.40) 1.407 .080#
pre  51332(231.22)  z=1.667  491.80(253.03)  z=1.793
PWV(F-L)  post  468.58(156.73)  p=047 492.70(162.08) p=073
diff -63.20(214.17) 0.90(230.82) 2.071 .019#
pre 177.68(30.62) 7=-1.952 208.68(40.44) t=-0.044
PTT(E-R) post 196.95(37.60) p=.025 208.26(51.61) p=483
diff 8.00(62.07) -9.80(61.40) -0.501 A84H
pre 196.16(58.67) t=2.300 217.05(61.51) t=-0.446
PTT(E-L) post 224.63(49.15) p=017 207.95(58.40) p=331
diff 14.65(81.11) -9.10(91.30) 1.353 .088#
pre  226.95(53.44) =-1.600 252.70(51.69) 7=-0.935
PTT(H-R)  post  247.84(47.47) p=048 256.05(47.81) p=175
diff 6.30(82.67) 3.35(73.69) -0.062 .804##
pre 221.26(64.09) 7=1.374 249.55(52.54) 7=1.188
PTT(H-L) post 239.68(38.10) =085 388.80(612.52) p=117
diff 3.90(81.80) 139.25(603.95) 0.628 A33##
pre 301.42(70.89) 7=-2.245 324.10(57.41) 7z=-0.906
PTT(F-R) post 323.05(49.61) p=012 327.60(46.15) p=182
diff 20.10(100.50) 3.50(81.34) 0.893 .186#
pre 310.63(74.90) 7=-2.253 321.40(56.01) 7=-0.141
PTT(F-L) post 329.53(55.04) p=010 321.45(44.98) p=.444
diff 20.15(101.11) 0.05(76.71) -1.000 1.000#
# . Mann—Whitney U test, # # : ANCOVA, z : Wilcoxon signed rank test
oM HFAdES ZkA] ¢Fol Mann-Whitney U testZ vl X PWV(F-L)e] ¢ AdFe 248 A
B350 -63.20214.17)2 2439, e 249

A8 A - 5ol mE YT tizTde) pwy

_‘Sr:
A
%0.90(230.82) 2 F7I8k] ¥  zboll BAHOE



frolgt ztol7t YJTh(t=2.071, p=.019) 1|1
PWV(E-R), PWV(E-L), PWV(H-R), PWV(H-L),
PWV(F-R), PTT(E-R), PTT(E-L), PTT(H-R),
PTT(H-L), PTT(F-R), PTT(F-L)& A& & - & 2
Szt e S o %PJ%F zkol7b Iith 1ev
PWV(E-R)Z AT 49 A3 A 230.63(38.54)
oA Ad % 216.05(59. 21)&(2:-1 831, p=.034),
PWV(E-L)S A& A 222.68(59.56)004 43 %
192.63(60.92)Z(t=-2.631, p=.008), PWV(F-R)=
AE A 529.63241.24)0014 AE T 466.58
(149.31)2(z=-1.830, p=.034), PWV(F-L)& 2¢
7 513.32(231.22)°l14 A3 F 468.58(156.73)=
(z=-1.667, p=.047) ZtZt TAHOZE FolsiAl A
3Tk

PTT(E-R)S A&7 49 A8 A 177.68 (30.62)
oA AE % 196.95(37.60)Z(z=-1.952, p=.025),
PTT(E-L)S A& A 196.16(58.67)l4 A& =
224.63(49.15) Z(t=2.300, p=.017), PTT (H-R)<&
A3 A 226.95(53.44)0014 A7 - 247.8 4(47.47)
0 2(z=1.600, p=.048), PTT(F-R) & A 301.42
(70.89)°14 A3 3 323.05(49.61)Z(z=-2.245,
p=.012), PTT(F-L)2 A& # 310.63 (74.90)°4
28] 3 329.53(55.04)Z(z=-2.253, p=.010) Z}Zt &
AR froJsiAl 7 ekt

V.2 %

IS8 PO BRIREMY) PREBE ROl o] A5t
fKeycot SIS, T MR 1EAS] e X
Tah= AEHolth? S My s B
B, 9] PRE =9 HE7T Eaastan kel 55
a0 7]&0] QI szo] ZhAY, wWE u), o]
ol Bzl e A EeS & 7 Tk A
2k DA S Bgale] 1 23S A

AZ) QB 1 Zat AEHA 7153 Beo)
Vs ZOo=E WA ATE 11552 dEpS 11128] &
5 IABS AXA & HlE [mfkel Fo5E
Aog 1 FI} mEA Aol n]F Aoz AztE
o, theek AElwis], oFs ARl 50 tidt 5=
03} Amg 0o thak YA AT AR
ol Egata ek’

olof] MAR= 1113528 4ol Al
AETA WD A} deAE sk
& AA =AU Ale ik 9719
AAEE NPT o9& ddo = siginh %
AHHE A3 o= UF 221U A9l A4

ru4>
>

F5E A% Bl BAE AT T) A
3} e} 3719 oS QurnoE 4]

5o Astz e TAEL oA, HA7E B
3l o} @olakaos sl 457k AlsiAe A
Zleke ol ;Y ER AL A
po}t A= =0 F=3 3k 2 B X509
JsA AuEE 0.8 ARPso] WoiHA 2%
290 315 W oA solzl 4] WS PPl
7] 913 ek PEE0) Bag g g B4
Zolek, whebd o] @3t Skl Hi il 1
Jilo] S i die) ABBA AN B

AZ5 },_ 7-]0] Oﬂ:rLE;H ] z‘ﬂ-o] gj\& 7}-19& A4
7t itk ATE AFp] A AurlE Ay
=wEdA AERA 715 ATl 7P wol AHEE

o

717124 AlRbdolx, WubdgE e Adesig
WHGEEE AT 5% é«l 7V B Al
Pog AR Ik Ak = X

AS] HEAR] e F wk, Fwgagzre] w3
B 2 24| SAEE Bt ?—__P T QoA A
2 AN A -
AFollA AP 1l w@j& Ag317] el Al
HhHo| & MbAgE T AN AlSEla 111555 4
Bk 20m0S IMARIE A2 A& $of 30%0] A}



ARYN A2 AR A, thar 2 g
Al Bl ErE Alesisinh & dlA Ale &
302olghe AS & ol Bkt AduA9
IS S8 ARk ARMEA0] Badom, HRV
AN o8] TR, B MBI, SHERke B3
Al AHE AT LA M Ae F rukz
AN sAY, 58 AR LA 30-#7}11 A

S AR A7 AT, A ASE A% T
204 ol Arhs 797 tiR-EolSlth 1 FllA]
g A &2 A9, thr) 308% 71w 248= 7

$7F BT Mk (AT BEE AP

ASAT, A st ase] 2%l A Al
o5 A3 ASe mHS AR B B =1
Ae APARE Yol ARFS 30807 A4

Ak o] A AYow WPH ATE v
22 AE IS T ATk

AA AT oPdAte] gukd EAdo® Ay o
Zt2] Yol BMI, A&4E], A&, 2499,
HA, AR89, e 7, 2dd o 3
PAL, TR, FETT TEAV], FEAE W
AR Z O] IREA EAO] 739 F o 7ol BAAL
2 {3 o7t glo] THT HEo s Yyttt
o], 2AAE, AL, Adge} 22 FEL 1l
digo] A T Aol x, Mubdgs s
of mA)E G| =EToNA B3l At Aie} 2
& B85 Btk 28y vk, B AF SollA
= A% T 25 vE SAS Hole Ao
2 Uepdth JASH vIvke] S ek dAle
S HRe oA 55% AR A T d AAdTollA]

= 25%R3, #H74 Hl&ol oAM= Y AAls
Ak A9 75% R o A Fde8e] A5 32%
A=A

AT g Ao 2ol A AREY b @
oo B4 AY #-Fof M2 APT izt
7+e] AJabHOI=(HRV) Blaol A Mean HRVS] 73

< % 1420(25.85) %2, thETS
A A - F0.72(6. 46)i S7¥eted T 2 1ol 12
3 2o]7} AATH(t=-3.260, p=.001) MeanRR2| 73
S AT AE A - 3 42.02(298.86)F F715HN
I, 2T A A - 3 1.08(8.20)% Taske] F
T Zbl frelgk zbol7t AATh(t=-4.085, p<.000)

SDNN, HRV Index, pNN50, RMSSD, SDSD,
TP, VLF, LF, HF, Norm. LF, Norm. HF, LF/HF+=
3 AgT gzl f2%k 2jo)
7F sislt). 18y A3are] 49 MeanHRVE 23
72 84.23(27.69)0MA4 AF F 7231(19.10)=
(t=-3.180, p=.001), MeanRRS A& A 764.59
(170.08)114 A3 % 863.72(141.98)F(z=-3.179,
p=001), HRV Index= 218 Z 10.11(4.46)014 A
5 12.55(5.94) Z(t=-1.870, p=.039) 2zt SAA
o7 Fofg Aol7} Ut

Mean HRVE= Hi Auls< Hsh&Z | & 52
o] it ARtEsrE ofn|git). WRkErt 843]0A 72
3] AR Golx A AT FAVE a3 vl
A 7oA Al AT MeanRR-2 - 414t
A SR izt HlsiA Ao FA7F 194
UE F7H BAFRIh

AT odAke] Aluhiol=of| A tachogram varia-
blesol] tIg 542 A A - Tof| j2 AT )
Z77+2] HRV(tachogram variables) H]iloﬂ/ﬂ
1;:-']:,LO /\13—4 ;(-]

1:1

7zt 4% A -

physical alertness®| 7-$-
11.40(17.1HE, fZTS A A - & 035(3.25&
F7¥etd oo el frolRk Aoz AUTH
(=-3.691, p<.000) physical stress®] 7% AFTF
A A - F 6.8009.20)% 718k, hRde A
¥ A - % -19.5580.17)2 7Haste] F F 7kl 2
Sk 2po) 7} AATH(t=-3.217, p=.001) stress resist-
ance®] ¢ AT AF A - T -7.05(10.61)=,
iz A8 A - 3 0.152.0)Z Zaste] F &
2ol frofgk Atel7h AUATh(=-4.359, p<.000) auto-



matic nervous system balance, cardiac senility,
sympathetic nerve activity, parasympathetic nerve
activity, cardiac activityw A3 -5 A7 of
Z7 Ztell 7o ztol7} gk 18y AT
749~ parasympathetic nerve activityr g A
27.95(18.12)0014 A& F 34.11(18.77) Z(t=-3.177,
p=.005), cardiac activity:= 2% 7 30.16(8.95)°ll
A ¥ 3 35.16(11.92)Z(t=-1.900, p=.037) 2z}
SARCE o3t Aol7t AT

AAZ Y= 2EHS ok som AAR
B FHE o A& HHA AA dUA7F %15
=), gzl vls) Ao AAGAHET} F
o)A Al Yolxlth. AAIERIS Afolle Alukrrt
FolAA He g2 45 As ol ATl
AR Akl Yol WA QKR AAE B
of FU7] Wzl A =S ol s Z o g A
ZHEt) AA 2Ed2 A= APTe FA7F dix
ol wlal frej A A stk ~Ed 2ot Fo
© AYE BTt 2B AP A= A
o] A7 vzl vlsiA ol Al S71st
Ak AT iz 25 Ale ol X7} 34.00
3} 3220202 FFEH] 40-60 MR A 4=
ol A 11352 4558 N Foll APTE 41,052
B o Sk, dxre] 9= A
2194 Al Fof 31.80°0.2 HEOHE HE} gI9lt
ol 2Ed|2of tigh thA sEo] HolA Q= 4R
AN 1552 o] Aol 2~Ed 2~ APgEs &
ANATE TS AHE HAE AoE AZHTh

AT tdAte] MatdgEEe] EAAE AY
A - Fof] & APTH 27| PWV HIo A
PWV(F-L)o] Z¢ A3 A9 A-F 63.20
Q14.11HZE F7FKda, ol
(230.82)2 Aaste] F o ol FAAOE fogh
zto) 7} AJ Tk (t=-2.071, p=.019)

PWV(E-R), PWV(E-L), PWV(F-R), PWV (F-L),

PTT(E-R), PTT(E-L), PTT(H-R), PTT (H-L),
PTT(F-R), PTT(F-L) A3 A - & Ad73 tj=
Tt Frefgt Zel7t gtk 18y PWV (E-R)2
AETo] 49 A A 230.63(38.54)04 AH &
216.05(59.21)Z(z=-1.831, p=.034), PWV (E-L)&
AE A 222.68(59.56)°14 HE F 192.63 (60.92)
2(t=2.631, p=.008), PWV(F-R)= A& # 529.63
(241.24)4 A3 F 466.58(149.31)Z (z=-1.830,
p=.034), PWV(F-L)> A3 A 513.32 (231.22)°]l
A Ad F 468.58(156.73) 2 (z=-1.667, p=.047) Zt
7 BAA SR ol AsIATt PTT(E-R) 4
Aol A9 A3 A 177.68(30.62)004 2F T
196.95(37.60) Z(z=-1.952, p=.025), PTT(E-L)& 2
A 2 196.16 (58.67)°14 A F 224.63(49.15)%
(t=-2.300, p=.017), PTT(H-R)& A3 A 226.95
(53.44)014 AF F 247.84(47.47)2-Z(z=-1.600,
p=.048), PTT(F-R)2 23 7 301.42(70.89)14 2
F % 323.05(49.61)F(z=-2.245, p=012), PTT(F-L)
2 A A 310,63 (74.90)0014 A& 3 329.53(55.04)
2(7=-2.253, p=.010) 27t TAH SR frolatA &
7Fetat Mk A2 AIZH(Pulse transsit time, PTT)
< o] AATT A ATE ERe o]z 2
Heds Bl W S5 dxeHo s Fit
7} Eoter] wiiel WEbA|A Hrk. Wupdgs s
(PWV)E A AZMEE PPGE 743 3719 A
& PTTE Wi #to& 449 AA9 Zolg 11
gk Zlolw PTTSR= HHldEle] BAlo] Utk PWVE
AZE B3R Sl dRAEAE SA9 P B
##<l Hhgoltk? A thxrte] PWV Hla
o|A PWV(F-L)2 tlZ73} vlwsiA SARSE f
o) e AlolE HAF3IHE PWV(E-R), PWV(E-L),
PWV(H-R), PWV(H-L), PWV(F-R), PWV(F-L)
qrE AGEETt AAF R FoA e FaE
HHou tizrdt RlasiA Fo4d e A3E B
3= E319th PTT(F-L)yS A|9J3la PTT(E-R),
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