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[1]

1997

1998
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2001
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3.1

311
1971 R.K Wallace

a

[3]

1988  Zhang JZ

13 a

10~13Hz

[5] 1990

[2]

?

[4] 1981

8~10Hz

Liu GL



6l
1994  PanW

0
1998 Xu. M
[7] ?
d
2000 Mills, N ,
4 21-
[8] 2001 Litscher G
22.2% 23.1%[9]
312
1975 Jevning
cortisol
prolactin [10] 1983 CAMP
CGMP CAMP
1984 40 IGA
1995 Ryu H T
CD4+/CD8+ T 5



50% CD4+ T

CD4+/CD8+ T CD4+45RA - | CD4+CD45RA+ T
CD4+/CD8+ T CD8+CD57+/CD8+CD57- T

CD4+T [11]

1997 LiW

nifedipine 6-K-PGF1 a TXB2
TXB2/6-K-PGF1 a nifedipine
TXB2

6-K-PGFla

1998 Lee MS ChunDoSunBup (CDSB)

(TSH) triiodothyronine (T3)
(T4) (PTH) ChunDoSunBup
(CDSB) TSH T4 T3 ChunDoSunBup (CDSB)
PTH
ChunDoSunBup (CDSB)
ChunDoSunBup (CDSB)

[12] 2001 FukushimaM

80%
[13]

3.1.3
1971 RK Wallace
1984

10



1991  Sudsuang R
Totd protein corstisol
[14] 1999 LeeMS
ChunDoSunBup (CDSB)
ChunDoSunBup (CDSB)
7.26 1.66 ChunDoSunBup (CDSB)

ChunDoSunBup (CDSB)

ChunDoSunBup(CDSB)
[15] 1999 IwaoM

[16]
2002  Tsyjiuchi
C-peptide
2
[17]
3.14
1971  Wadlace
1973 Laurie
1980
1983
[4] 2000

11



[18]

3.15
1978
1985
1986 Benson
1970 Wadlace 1985
1989 Zhou MR (PIH)
1991 Sudsuang R
[14] 1999
[19]
2000 Myeong Soo Lee ChunDoSunBup (CDSB)
CDSB
[2] 2001
316
1980 1986
1999 Maye M
20

12



[100]

1999  Joseph Yang

(CRPS-I). 82%

45% 91% 36%, 70%
[20] Sancier KM.

[21] 1999
PH 7
[22]

13



3.2

(Heart Rate
Variability, HRV)
(Autonomic Nervous System, ANS)

(HRV)

ARIC
[4]

14






3.2.2

[23]

[23]

16



3.2.3

17




324

leed I1

3.3

331
Framingham Heart Study
LF/HF(low
frequency/high frequency ratio)
1.4[24] Framingham Heart Study

VLF(very low frequency) LF(low frequency) HF(high

frequency) total power  SDNN(standard deviation of N-N interval)
LF 1.7[25]

SDNN LF
SDNN [26] 204
SDNN PNN50% (NN50 count divided by the total number

18



of al N-N interval) LF HF LFHF 24

LF/HF
ST (LF HF)
1 1 LF/HF
[27]
pNN50% 95
90 24
[23] SDNN,

rMSSD(the sguare root of the mean of sum of sguares of differences between
adjacent N-N intervals), pNN50, total power, LF  HF

[28]
LF HF
LF HF VLF [23 29|
SDNN [30]
265
SDNN
SDNN [31]

19



[32]

HF

[23]

3.3.2
SDNN
VLF LF
nLF(normdiztion of low frequency) nHF(normdiztion of high frequency)
SDNN [33]
[34] Framingham
SDNN LF HF LF/HF

LF LF [39]
333
HF [36]
SDNN LF HF [37]
40mmHg LFHF [38]
3.34
LF , HF LF/HF
[39] Total power rMSSD pNN50 nLF
nLF
[40]

20



335

LF
LF
LF [23]
3.36
Vdsva
5
[34 5
Ewing LF HF
[41]
[23] LF HF
[23] (1)
@) LF ©)
LF/HF (4) LF [23]
2
total power HF LF/HF
[42]

21



3.3.7

3.3.8

3.39

LF/HF
[49]

3.3.10

3311

[47]
[48]

[43]

[34]

LF

[44]

(LF) (HF)

LF/HF
[46]

SDNN pNN50%

22



3.4
SunFL  [49]

I (LFHF)
LF/HF
[49]

3.5.
351 . SDNN  Total power .SDANN  ULF
.SDNN index Mean of 5 min total power
RMSSD HF PNN50  HF [23]

352 SDNN SDANN SDNN index Low

frequency very low frequency RMSSD
PNN50%  High frequency

3.6
3.6.1
Bigger[50] HF( 0.25H2) 1
,  LF(004 015 Hz) 25 2-
15 24-
2 24
[51 52] Sinnreich, R 2 5
HF  total power 0.76-0.80[53]
HF 1 LF 2
5 SDNN RMSSD
18 [23

23



3.6.2

LF,
24% VLF LF LFHF
3.6.3
5 10
Mack LF
[51 54] LF
HF/LF
40% 32%[ 53]
70 SDNN
6 15
R-R
R-R
SDNN HF  Totd power
3.6.4
nLF  LFHF

24

HF/ LF [51] Tota power
34%[ 53]
[54]
Jennings
, LF/HF
[34] :
HF
[51] total power
[54 55 56]
[57] HFE 3 6
[58]
HF
HF [59]
[60]
LF [61]
nHF



[62] Hojgaard
[63]
LF

99

3.6.5

SDNN

SDNN pNN50 LF HF

[61]

3.6.6
LFHF
VLF LF rMSSD HF
HF HRV

[54]

749%[ 23]

[44 64 65] Hayano 250
LF
SDNN R-R [67]
[68]
total power LF/HF
[69]
[70]

SDNN HF  Tota power

SDNN  pNN50
[71] LF:HF
[72] LF [23]

25



3.6.7

R-R HF
[59] 5 LF/HF
LF/HF
LF/HF
LF/HF
[73]
SDNN
[74]
3.6.8
HF , /
HF
[73]
3.69
metoprolol + felodipine
enaaril + hydrochlorothiazide
SDNN LF HF [76] 13
lisinopril
Digoxin LF/HF [44]
LF/HF LF HF
[44]
flecainide  propafenone LF/HF

26



[44] propafenone LF HF

LF/HF flecanide encainide moricizine,
HRV [23] LF
(23] [34]
B -
, B -
Guzzetti atenolol HF
LF metoprolol acebutolol
B -
Diltiazem B - LF
nifedipine
B - ,
diltiazem nifediping34]
3.6.10
[77]
3.6.11
LF [78]
HF LHHF
[79]

27



3.6.12

LF HF, HF/LF
[51] RMSSD 24 LF/HF
[80]
37
3.71 R-Rinterval:
R-R interva
R-Rinterva [60]
3.7.2 SDNN
SDNN
SDNN 1 1 12-16
SDNN
SDNN, 1 1 ,
SDNN [81] SDNN
[33]
SDNN [30]
3.7.3 pNNS50:
PNN50 [60] pNN50
90 24 [23] PNN50
(48]

28



3.74 TP intheoverall signal (0.00to 0.45 Hz)

Total power [61] 40% 32%[ 53]
2 5 total power 0.76-0.80[53]
Total power 24%
[61] [69]
3.75 LF (0.04t00.15 H2)
[44] (propranolol)
0.15 Hz [82]
LF [23] LF
90
[23] LF [23] LF (0.04Hz)
(0.10-0.12Hz)
MF (baroreceptor) LF
[66] LF LF
[35] LF
[83] LF
[84]
LF LF
beta 1 beta2 [85]
3.7.6 HF (0.15t0 0.45 H2)
[23 44] (atropine) 0.15Hz
[82] HF [23]
HF [23]

29



HF
[86] HF
HF[87]

[88]

3.7.7 VLF (0.01t00.04 H2):
LR
, VLF :
VLF [ 89]. Bigger

HF [90 91] ULF VLF

[23]

3.7.8 LF/HF
nu LF/HF
[92]

30

HF

HF

VLF
95%

[23 44]

LF



3.8

Framingham heart study

SADNN VLF LF LFHF R-R

31

12

RMSSD

24

SDNN

14



Nicardipine

24
1997 79 RCT : LF Liopyris, P
nitroglycer
in
2 SDNN,
1992-199 .
31 Cohort SADNN Jang, Wel
4
5
SDNN
24 T
' otal power Korpeane
1996 31 prospective
VLFP :
LFP HFP
2 LF
1987 | 198 45 60| Cross - Liao,
1080, | 4 . ’ Duanping
section HFILF
LF,
HF/LF

32




Case

24

Hagpaniem
2001 54 _
control L TH
HRV
retrospectiv . IcP
e Carney,
1997 | 902 _ CPP
registry-bas Robert M
, HRv
ed review
Framingh 2
1983 | 191 Cross SDNN LF | Singh,
am heart
1987 | 9 sudy | sedtion HF LFHF | Jegmeet P.
107 rospective 24
1998 P SDNN LaRovere
1 Cohort
Cross 15 R-Rintevd | Parati,
1997 48 .
section Gianfranco
24
Case heart rate Camey,
2000 37
control rMSSD Robert M.

33




24

HF, and the
Cross !
Nakagaw
1998 20 LF/HF ratio, agana,
section M
500
20 70 30
7: S RR | Paai,
1997 48 _ .
45 control 15 interval Giartranc
15
Case Kuo,
1998 27 Cheng-Den
control 512 g
prospective 6 Rapenne,
2000 14
study Thierry

34
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SDNN
PNN50

TP
LF
HF
LF/HF

35




4.2

4.3
431

incluson criteria

excluson criteria

4.3.2

4.4
:35  (power 0.8, a=0.05)

35

Hewlett Packard Modd 36S
M1002A

36



M1020A
SHERWOOD Genius

1.13
MAIN.VI

4.5
451

4.5.2

4521 Time doman

1.SDNN

2.RMSSD NN

3.PNN50% NN
NN

(NN)

37

NN

HRV

50ms

2001



4.SDNN index NN

ms
5.SDANN NN
ms
45.2.2 Frequency domain(5 )
1. Total Power(TP) (NN)
0.4Hz ms”
2. High Frequency (HF) 0.15-0.4Hz ms?
3. High Frequency (HF) norm HF/(Total
Power-VLF) nu
4. Low Frequency(LF) 0.04-0.15Hz ms’
5.Ligh Frequency (LF) norm LF/(Total
Power-VLF) nu
6. Very Low Frequency(VLF) 0.003-0.04Hz
ms’
7. LFHF (ms)/ (ms)
4.6
24
1:30~6:30/pm
( 22 25 )

38



10

10
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4.7

4.8

HRV

SPSS

40

HRV

MAIN.VI

2001

1.13



35 40.9

35 40.3 27
p-vaue
27 27
10
8 8

41.6+11.6 | 40.7+11.7

0.8
38.6+8.6 39.0+8.6
31.9+58.7 0
0.001
63.9+86.0 0

41




5.2

153
7.0 109 102 175 / 74.5
727 720 719 717 |/
105.5 1045 103.7 101.8 103.1mmHg
73.6 748 723 725 72.1 mmHg
36.6 36.7 36.6 36.6

36.6 340 342 343 343
34.3 321 320 322
322 32.2 33.0 333
33.6 33.8 338

1 2 3 456 7 8

5.3
SDNN
496 532 387 423 379 ms PNN50
96 62 78 81 6.6 Total power
2046.4 2163.0 1820.3 2319.8 1687.7 msec?
LF/HF ratio 20 76 7.6 57 252
Freq.(VLF,Hz) 6.9x10° 9.6x10° 1.1x10° 9.4x10° 8.8x10°Hz
Power(VLF,msec’) 679.8 609.3 549.0
854.5 718.1 msec? Freq.(LF,Hz) 7.9x107
75x10% 8.8x10% 6.9x10% 8.0x10?% Hz
Power(L F,msec®) 686.5 1141.6 760.7 10385 505.6 msec’
Power (LF,n.u.) 51.8 715 574 632

42



55.7 n.u Freq.(HF,Hz) 021 0.18 0.2 0.2

0.2 Hz Power(HF,msec’®) 5340 2724 411.4
3514 391.2 msec? Power(HF,n.u.)
376 19.6 33.7 30.3 35.6 n.u LF max vdue

(msec?/Hz)3.7102% 8.1x102 4.7x10% 6.1x10% 2.2x10% msec?/Hz

HF max vaue(msec?/Hz) 2.2x10° 8.6x10°
1.4x10% 1.2x10? 1.3x10% msec?/Hz
Freq.(LF,Hz) Power(LF,msec?) Power(LF,n.u.) Freq.(HF,Hz) Power(HF,n.u.)
LF max vaue (msec’/Hz)

9 10 11 12 13 14 15 16 17 18 19 20

54
Wilks Lambda 0.388 Wilks
Lambda 0.317 1
2 Wilks
Lambda 0.733
3 Wilks Lambda 0.675
4  Wilks Lambda 0.836
Wilks Lambda 0.797 0.838
56 7 Wilks Lambda .755
8 Wilks
Lambda 0.855 0.672
55
PNN50

Wilks Lambda0.727 LF/HF ratio

43



Wilks Lambda 0.677 0.683

Freq.(LF,HZz)
Wilks Lambda 0.843 0.807 Power(LF,msec?)
Wilks Lambda
0.829 0.812 Power(LF,n.u.)
Wilks Lambda 0.674 0.593
Freq.(HF,H2)
Wilks Lambda 0.829 0.687 Power(HF,msec’®)
Wilks Lambda
0.763 Power(HF,n.u.)
Wilks Lambda 0.677 0.611 LF max value(msec™/Hz)
Wilks

Lambda 0.821 0.817 HF max value(msec™/Hz)
Wilks Lambda ~ 0.841

5.6

44



5.7

PNN50
LF/HF ratio
Freq.(LF,Hz)
Power (L F,msec?)
Power (LF,n.u.)
Power(HF,msec?)
Power (HF,n.u.)
L Fmax value(msec?/Hz)
HFmax value(msec?/Hz)
5.8
d- 5 SDNN SBP DBP PNN50
SBP DBP total power SBP DBP LF/HF ratio
SBP DBP Freq.(VLF,Hz)
SBP Power(VLF,msec?) Freg.(LF,Hz)
Power(L F,msec?)
Power(LF,n.u.) SBP DBP Freq.(HF,H2)

45



SBP DBP Power(HF,msec?) SBP DBP

Power(HF,n.u.) DBP SBP

LF max value(msec®/Hz) HF max value(msec?/Hz)
SBP DBP
59

F 98(p
<0.05) F 49(p <0.05) F 157(p <0.05)

PNN50F 63(p <0.05) Totd

Power F 43(p <0.05) LF/HF F 62 (p <005 Power(LFn.u)F

6.6(p <0.05 Power(HFmsec®)F 7.9 (p <0.05) Power(HF,n.u.)F
57(p <0.05) HFmaxvauegmsec’Hz) F 4.5(p <0.05)
PNN50 Total Power Power(HF,msec?)  Power(HF,n.u.) LF/HF

46



1 2 3 4 5
(] )1 15.3+2.9 | 7.0+3.7 | 10.944.2 | 10.2+5.0 | 17.5+3.4
2 17.4+4.1 | 16.8+4.4 | 17.5+3.6 | 18.1+3.5 | 17.743.5
() 1 76.1+10.0| 76.8+10.7 | 73.9+11.7 | 73.9+10.9 | 72.5+10.1
2 74.5+£10.1| 72.74£12.4| 72.0£9.0 | 71.9+9.7 | 71.749.9
1112.7+15.9{113.5+16.7/111.3+16.4|111.1+17.0{108.9+14.9
SBP(mmHQ)
2105.5+12.0]104.5+14.0{103.7+12.5 1018+20.8(103.1+12.3
1| 73.6+114 | 74.8+11.9| 72.3+10.7 | 72.5+11.7 | 72.1+10.1
DBP(mmHQ)
2 71.9+10.6| 70.249.9 | 71.2+11.1| 71.0+11.1 | 69.7+10.1
1 2 )

47




36.6+0.42

36.7+0.42

36.6+0.45

36.6+0.48

36.6+0.40

36.5+0.53

36.6+0.53

36.5+0.50

36.5+0.42

36.4+0.54

34.0+0.94

34.2+0.77

34.3+0.79

34.3+0.81

34.3+0.80

33.7+0.83

33.8+0.84

33.8+0.75

33.7+0.82

33.9+0.84

32.1+1.05

32.0+£1.25

32.2+1.37

32.2+1.38

32.2+1.46

32.8+1.06

32.7+1.07

32.6+1.10

32.5+1.06

32.5+1.16

33.0+£1.73

33.3+1.81

33.6x1.75

33.8+1.67

33.8+1.73

Nl | N R N P N -

34.3+1.07

34.2+1.07

34.1+1.23

34.1+1.08

34.0+1.17

(1

2

)

48




1 2 3 4 5
1| 49.6156.9 53.2459.6 38.7+£18.3 42.3+23.3 37.91£16.1
SDNN(msec)
2| 41.1£15.3 44.4+17.2 43.6+16.7 43.2+19.1 44.4+18.1
1 9.6+£13.6 6.2+9.6 7.8+12.3 8.1+13.0 6.6+11.1
PNN50(%)
2| 11.0£14.7 14.4+15.5 15.5+16.7 12.7415.1 14.1+£17.9
Total power [1/2046.4+2072.02163.0+1843.3/1820.3+1670.1) 23198+2769.9|1687.7+1442.4
(msec?) 2|1916.7+1406.62256.6+1653.6(2175.5+1749.4{2219.3+2491.2| 2292.8+2007.4
|4 2.0+21 7.6£7.3 7.61£7.3 5.7+7.3 2.5+3.4
LF/HF ratio
2 3.1+3.1 2.5+2.2 2.0+24 2.7+2.5 2.3£2.6
1{6.9E-3+5.1E-3]9.6E-3+9.6E-3| 1.1E-2+1.1E-2| 9.4E-3+8.9E-3| 8.8E-3+6.2E-3
Freq.(VLF,H2)
2| 1.1E-2+9.1E-3]1.2E-2+8.1E-3| 1.0E-2+7.3E-3| 9.0E-3+8.8E-3| 9.5E-3+8.4E-3
1 2 E 10 )

49



1 2 3 4 5
1| 679.84694.4 609.3+502.0 549.0+459.4 854.5+2144.8 718.1+£729.6
Power (VL F,msec)

2| 763.7£551.4 953.9+1031.0 953.2+871.0 1078.9£1617.9 960.6£769.8

1| 7.9E-2+3.1E-2 | 7.5E-2+2.9E-2 | 8.8E-2+3.2E-2 | 6.9E-2+2.4E-2 | 8.0E-2+3.1E-:
Freq.(LF,H2)

2| 6.9E-2+2.3E-2 | 6.8E-2+2.4E-2 | 6.8E-2+2.4E-2 | 6.0E-2£1.6E-2 | 6.4E-2+2.1E-.

1| 686.51906.6 | 1141.6+1310.6 | 760.74989.8 | 1038.5+1252.6 | 505.6+429.3

Power (L F,msec®)
2| 616.6+650.4 643.41564.1 550.7+504.4 565.5+479.5 616.3+663.3
1| 51.8+14.2 71.5+17.7 57.4+16.5 63.2+23.2 55.7+15.8
Power (LF,n.u.)

2| 55.4+20.5 52.4+19.8 47.2+20.0 52.7420.4 49.8+18.9

1| 0.21t5.4E-2 0.18+3.4E-2 0.2+3.9E-2 0.20+4.9E-2 0.245.1E-2
Freq.(HF,H2)

2| 0.25+8.5E-2 0.23+7.4E-2 0.25+6.7E-2 0.27+7.4E-2 0.26+7.5E-2

(1 2 10 )
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1 2 3 4 5
1 534.0+631.1 | 272.4+345.2 | 411.4+452.5 | 351.4+460.4 | 391.2+474.1
Power (HF,msec)
2 342.5+390.3 | 452.61445.5 | 463.2+434.0 | 413.7+473.8 | 512.7+729.2
1 37.6+13.0 19.6+£14.6 33.7£17.0 30.3£21.9 35.6+14.7
Power (HF,n.u.)
2 29.2+15.9 32.5+17.6 37.8+18.5 32.2+17.9 35.4+16.8
LF maxvalue |1|3.7E-2+5.4E-2|8.1E-2+1.2E-1|4.7E-2+8.0E-2|6.1E-2+7.7E-2|2.2E-2+1.9E-2
(msec?/Hz) 23.1E-2+4.1E-2| 2.8E-2+2 5E-2| 2.4E-242.2E-2| 3.0E-2+3.4E-2| 2.8E-2+3.2E-2
HF max 12.2E-2+4.0E-2|8.6E-348.7E-3| 1.4E-2+1.3E-2| 1.2E-2+1.5E-2|1.3E-2+1.6E-2
value(msec’/Hz) |2[1.0E-2+1.4E-2|1.6E-2+1.7E-2|1.6E-2+1.7E-2| 1.4E-2+1.6E-2|1.5E-2+1.8E-2
(1 2 E 10 )
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1 89

1 49

1 21

1 O3

78

779

7 64

7 59

7 44

7 3

7 29
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SBP

oy

116

114

113

116

108
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O

104
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MMHG

10

DBP

76

7 59

7 49

7 39

7 2p

7 14
7 04
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33.

33.
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TOTAL
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Power (LF, msec”"?2)
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Power (LF, n.
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Partid Eta

Wilks Lambda | Pvdue Souared
440 .000 .560
.388** .000 .612
317+ .000
.902 152 .098
733 .000 .267
877 131
BP .885 .094 115
BP SBP .675%* .000 .325
.861 .086
DBP .852* .034 .148
DBP DBP .907 175 .093
.836* .041
951 516 .049
797 .005 .203
927 428
935 .362 .065
.838* .022 162
.866 .099
.824* .014 176
951 518 .049
755%* .003
.700** .000 .300
.855* .037 .145
B672%* .000
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Wilks PvaLe Patid Eta
Lambda Squared
SDNN .899 135 101
SDNN (msec)

SDNN 942 414 .058

872 110

0,
PNNSO% | 2eoex | 001 | 248
PNN50%

.928 .295 .072

A27%* .001

Tota Power
.929 .302 .071
Total (msec?)

Power(msec®) | Total Power(msec?) o34 213 066

918 .350
| LFHFratio | oss | 000 | 317

LF/HF raio

LF/HF ratio B77** .000 323

.683** .000
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i Partid Eta
Wilks Lambda| P vdue Souared
Freq(VLFH2) 942 411 | 058
Freg.(VLF,Hz)

Freg.(VLF,H2) 939 385 .061

916 334

Power (VLF,
942 416 .058
Power(VLEmseld)|  msed?)

Power(VLF,msec?) 956 558 044

901 233
Freq(LF.H2) 958 586 | 042

Freq.(LF,H2)

Freqg.(LF,Hz) 843+ 024 157

.807* 016

Power (LF,
814** .009 186
Power(LF,msec?) | msec?)

Power(LF,msec?) .829* .015 171

.812* .018
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Wilke | p | Fatd
Lambda| vdue Eta
Squared
Power 623 | 000| .377
Power(LF,n.u.) (LF,n.u.)
Power(LF,n.u.) 674** | 000| .326
.593** | .000
Freq.(HF.H2) 934 |.339| .066
Freq.(HF,H2)
Freq.(HF,Hz) 829% | .015| .171
.687** | .000
Power (HF,
780** | .003| .220
Power(HF,msec?) msec’)
Power(HF,msec?) 886 |.093| .114
.763** | .003
Power 612¢* | 000| .388
Power(HF,n.u.) (HF,n.u.)
Power(HF,n.u.) 677** | .000| .323
611** | .000
2
LFmaxvalue (msec™ | o100 | 010|182
LFma>§ Hz)
2
vaueg(msec/Hz) LF max vaue (msec“/Hz) 1+ | o11| 179
817+ |.021
2
HF mavalue (msec™ | oo | 193] 104
HF max Hz)
2 2
vaue(msec/Hz) | HF max vaue (msec/Hz) 932 | 35| 068
.841* |.045
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F 1 2 2 3 4 4 5
75.940** 11.996** 1.789 16.713**
4.503* 3.648 021 691
DBP 4.230* 5.868* .002 .565
185 6.244* 3.759 .001
5.475* 13.97** 1.619 2.275
( : P<0.05 :P<0.01)
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F
1 2 2 3 4 5
PNN50% 9.830** .070 3.169 2.300
LF/HF ratio 24.618** 12.700** 3.500 8.109**
Power (L F,msecz) 5.016* 1.631 2.665 6.890*
Power (LF,n.u.) 38.425** 4.289* .004 .956
Power (HF,msec) 13505 2398 030 375
Power (HF,n.u.) 41.130** 4.486* 234 197
L Fmax
4,919* 1.583 .248 6.424*
value(msec?/Hz)
HFmax
7.674** 2.571 .020 .000
value(msec?/Hz)
( : P<0.05 :P<0.01)
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Spearman’'srho

SBP | DBP
\
SDNN (msec) -.079|(-.393**| -.204 |-.272*|-.069 .004 | .055 | -.083
PNN50% -.012|-.520**|-.249*|-.270*|-.105 .077| .098 | -.051
Total Power(msec?) [-.074{-.393**| -.211 |-.275*-.072 .011| .059 | -.086
LF/HF ratio .088|.318** | .142 | .200 |.061|-.155 .157 | .216
Freq.(VLF,Hz) 026 -.099 |-.100 |-.059|.203|.236|.255*|.287**
Power(VLF,msec?) |-.068|-.260* |-.190 | -.215|-.067]-.181-.018| .019
Freq.(LF,H2) -.027| -.054 (-.014| .028 |.098|.092|.094 | -.076
Power(LF,msec®)  [-.093|-.298* | -.109 | -.140 |-.010.085| .086 | -.078
Power(LF,nu) |-.001| .277* | .117 | .182 |.082|-.125 .121| .196
Freq.(HF,Hz) 255%| .052 | .013 |-.046(-.026.023| .031| .156
Power(HF,msec”) |-.183|-.538**| -.230 |-.300*|-.065 .158-.053]-.263*
Power(HF,n.u.)  |[-.149|-.342**| -.125| -.158 |-.058 .120 |-.216|-.268*
LF max vdue
-.089|-.312**( -.030 | -.043 |-.043 .079| .058 | -.103
(msec?/Hz)
HF max velLe -.231{-.492**| -.195 |-.277*|-.042 .203 |-.037|-.271*
(msec?/Hz)
( : P<0.05 :P<0.01)
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2 man'srho
SBP | DBP

SDNN (msec) -.168 |-.408**| -.014 |-.056|-.104|.107|.137|.154
PNN50% 181 |-.504**| -.302* |-.285*| -.010 |-.033.098 | .096
Total Power(msec®) | -.115 |-.455**| -.012 |-.055|-.084 |.065|.084|.095
LF/HF ratio - 505**| 383+ * | 304** | 260* | .034 |.074|-.019-.027)
Freq.(VLF,Hz) 233 | -.064 | -.173 |-.150| .075 |.105|.027 |.056
Power(VLF,msec?) | .094 |-.357**| .023 |-.046|-.213|.025|.096|.019
Freq.(LF,H2) -174 | -.001 | .068 | .116 | .038 |.099|-.065-.130
Power(LF,msec®)  |-.411**| -.157 | .066 | .035 | .067 |.150(.049(.098
Power(LF,n.u.) -.566**| .292* | .301* |.270* | .008 |.062|-.039-.035
Freq.(HF,Hz) A432%% | - 125 | -.142 |-.146 |-.290*-.113-.032-.016
Power(HF,msec?) 094 |-.616**| -.263* |-.247*| -.045 |-.023 .028|.030
Power(HF,n.u.) AB4** |- A38**|- 321%*|- 269*| -.077 |-.076-.020-.029

LF max vaue
(mec?H -472%*| -.039 | .127 | .089 | .070 |.159|-.045.063

HF max vdue
(mecH 059 |-.601**| -.265* |-.279*| -.025 |.043|-.020-.004

( : P<0.05 :P<0.01)
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Spearman’'srho

SBP | DBP
\

SDNN (msec) .020 |-.376**|-.120| -.084 |-.056 |-.007| -.124 | -.059

PNN50% 220 |-.463**|-.270*| -.243* | -.155|-.014 -.001 | -.021
Total Power(msec?) .020 |-.377**|-.119| -.084 |-.055|-.005 -.124 | -.059

LF/HF ratio -.284* | .376** | .255* | .307* | .210 |.077| .110 | .153
Freq.(VLF,H2) -.018 | 223 | .170 | .188 | .191 [.165| .142 |.284*
Power(VLF,msec?) | .188 |-.280* [-.116] -.053 |-.081][-.13¢ -.110 | .004

Freq.(LF,Hz) -.238* | -.060 |-.128] -.116 [-.078]-.098-.294*|- 213
Power(LF,msec?) -.149 | -.251* [ -.025| .013 | .036 |.050(-.072 |-.018
Power(LF,n.u.) -.326**| .269* |.241* | .285* | .154 |.040| .044 | .107
Freg.(HF,H2) 533** | -.169 |-.160|-.239* | -.188|-.045 .021 |-.041
Power(HF,msec?) 012 |[-.551**-.202| -.198 |-.149|-.02] -.205 |-.192
Power(HF,n.u.) 207 |-.472%*|-.282%|-.311**|-.267*|-.128 -.216 |-.248*
LF max vaue

(msec?iH?) -.235 | -.151 | .006 | .043 | .079 |.124|-.031 | .088
HF max value

(msec?iH?) -.039 |-.646**|-.306*|-.317**|-.263*|.059 | -.181 |-.197
( : P<005 :P<0.01)
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4 Spearman'srho
SBP | DBP
SDNN (msec) -.052 |-.376%*|-.246*| -.208 | .009 |.024|-.137|-.149
PNN50% A32 |-.407**|-.273%|-.311**| -.071 |.044|.060| .012
Total Power(msec?) -.052 |-.375**(-.245%| -.208 | .010 |.026(-.136 -.148
LF/HF ratio -.305* |.346** | .143 | .209 | .257* |.080|.074| .091
Freq.(VLF,Hz) -.232 | .046 | .085 | .059 | -.018 (-.041-.019 .051
Power(VLF,msec?) 228 | -.268* |-.281*| -.191 | -.124 |-.222-.215-.256*
Freq.(LF,H2) -.237 | -.123 | .038 | .026 | .046 |.032|.053]|-.013
Power (L F,msec?) -.271* | -.201 |-.111| -.073 | .161 |.120|-.05Q -.033
Power(LF,n.u.) -.402**| .269* | .143 | .220 | .237* |.100|.030| .090
Freg.(HF,Hz) .638** | -.074 |-.285*-.293* |-.330**|-.159.020 | -.038
Power(HF,msec?) 013 |-.541**|- 265*| -.279* | -.102 |.058|-.104] -.128
Power(HF,n.u.) .266* |-.415**|-.131| -.176 |-.298* |-.103-.128 -.137
LF max vdue
reech) -.287* | -.163 |-.044| -.022 | .123 |.095|-.047 .006
HF max vaue
(mseclez) .004 |-.510**|-.178| -.212 | -.089 |.074(-.047) -.069
( : P<0.05 :P<0.01)
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5 Spearman’'srho
SBP | DBP
SDNN (msec) 144 |-.339** -198 | -.189 | -.153 |-.077]-.139 -.235
PNN50% 116 |-.490**|-.355**|-.355**| -.197 (-.012-.016 -.140
Total Power(msec?) | .144 [-.340%* -.198 | -.188 | -.151 |-.074-.138 -.234
LF/HF ratio -147 | 474> | 142 | 221 | .250* |-.036.178| .304*
Freq.(VLF,H2) 191 | .048 | -.066 | -.049 | .106 |.030(.090( .078
Power(VLF,msec?) | .251* [-.237* | -.157 | -.158 | -.177 [-.207-.131] -.209
Freg.(LF,H2) -.319**| .137 | .001 | .019 | -.030 |-.060.018| -.009
Power(LFmsec?) | -.035 | -.234 | -.152 | -.111 | -.059 |.009]-.003 -.112
Power(LF,n.u.) -.207 |.350** | .104 | .196 | .189 |-.107.137| .266*
Freq.(HF,H2) A447* | 226 |-.306* | -.292* |-.332**|-.178-.050 -.185
Power(HF,msec?) 023 |-.546**| -.265* | -.288* | -.240* |.030|-.175 -.302*
Power(HF,n.u.) .079 |-.581**| -.193 | -.250* |-.301* |-.002-.224-.357**
LFmaxvaue(Sec’/Hz) | -.034 | -.151 | -.191 | -.164 | -.034 |-.016-.086 -.111
HFmaxvaue(Sec’/Hz) | -.079 |-.554**| -.262* | -.299* | -.226 |.043[-.150| -.267*
( : P<0.05 :P<0.01)
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17.4+4.1

17.7£3.5

( /) | 153+29 | 17534 0.803**
( /) |761+100|725+10.1] 745+10.1 | 717499 | o905
SBP(mmHg)  |112.7+15.9[108.9+14.9| 1055+12.0 | 1031123 | 736
DBP(mmHg) | 73.6+114 | 72.1x10.1| 71.9+10.6 | 69.7+10.1 | 150
36.6+0.42 | 36.6:0.40 | 36.5+0.53 | 36.4*0.54 | 1 g4
34.0+0.94| 34.3:0.80 | 33.7x0.83 | 33.9+0.84 | ggg
32.1+1.05| 32.2+1.46 | 32.8+1.06 | 32.5+1.16 | 4914
33.0+1.73| 33.8+1.73| 34.3t1.07 | 34.0¢1.17 |15773+*
(@ P<0.05 1P<0.01)
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\ F
SDNN(msec) | 49.6+56.9 | 37.9+16.1 | 411+153 | 44.4+181 | 305
PNN50(%) 96136 | 6.6+11.1 | 11.0+147 | 141+17.9 |g301*
Total
2046.4+2072.01687.7+1442.4/1916.7+1406.62292.8+2007.4 4 ogg*
power (msec®) '
LF/HF ratio 2.0+2.1 2.5+3.4 3.1+3.1 2.3+2.6 6.230*
Freq.(VLFHz) |6.9E-345.1E-3|8.8E-3+6.2E-3| 1.1E-2+9.1E-3)9.5E-3+8.4E-3| 1 g39
Power (VL F,msecz) 679.8£694.4 | 718.1+729.6 | 763.7+551.4 | 960.6£769.8 | ggo
Freq.(LF,H2) 7.9E-2+3.1E-2|8.0E-2+3.1E-2| 6.9E-2+2.3E-2/6.4E-212.1E-2| 553
Power (LF,msec?) | 686.5:906.6 | 505.6+429.3 | 616.6+650.4 | 616.3t663.3 | g47
Power(LF,nu) | 5184142 | 557+158 | 554:20.5 | 49.8+189 |gg3s*
Freq.(HF,H2) 0.21+54E-2 | 0.245.1E-2 | 0.25+8.5E-2 | 0.26£7.5E-2 | 1 og5
Power (H F,msecz) 534.0£631.1 | 391.24474.1 | 342.5+390.3 | 512.7£729.2 |7 g3g**
Power(HF,nu) | 37.6+130 | 356+147 | 29.2¢159 | 354+168 |g717+
LF max value
) 3.7E-2+5.4E-2| 2.2E-2+1.9E-2| 3.1E-2+4.1E-2| 2.8E-2+3.2E-2| g3g
(msec/Hz) '
HF max
2.2E-2+4.0E-2| 1.3E-2+1.6E-2| 1.0E-2+1.4E-2| 1.5E-2+1.8E-2| 4 5ng*
valug(msec?/Hz) '
( : P<0.05 :P<0.01)
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(0.10-0.12H2) MF

(baroreceptor) LF [66]
LF LF [35] LF
[83]
LF [84]
Freg.(LF,H2)
Power (L F,msec?) Power(LF,n.u.)

LF max vaue (msec’/Hz)
Freq.(LF,Hz) Power(LF,msec®) Power(LF,n.u.)
Power (L F,msec?)

Power(LF,n.u.)

[23 44] (atropine)
0.15Hz [82] HF
[23] HF [23]
HF
HF [86] HF
HF[87] HF
[88]
Freq.(HF,Hz) Power(HF,msec?)
Power(HF,n.u.)

HF max value(msec?/Hz)

Freq.(HF,HZ2)
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Power(HF,msec?)
Power(HF,n.u.)
HF max value(msec?/Hz)

Power(HF,n.u.)

HFmax value(msec?/Hz)

HF

Power(LF,n.u.) Power(HF,n.u.)

SDNN Total power LFHF LFpower LFnu  LF max vaue

HF power HF nu HF max vaue

[102]
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