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ABSTRACT

Objective We investigated the effects of distilled Wild Ginseng Herbal Acupuncture on autonomic nervous system with the Heart

Method

Result

Rate Variability(HRV) in adult man. as well as we tried to observe how distilled Wild Ginseng Herbal Acupuncture on

the balance of the autonomic nervous system.

We investigated the effects of distilled Wild Ginseng Herbal Acupuncture on autonomic nervous system with the Heart

Rate Variability(HRV) in adult man. as well as we tried to observe how distilled Wild Ginseng Herbal Acupuncture on

the balance of the autonomic nervous system. 1 healthy volunteers consisted of 31 subjects in experiment(distilled Wild

Ginseng Herbal Acupuncture) group and 30 subjects in control(Normal Saline) group. Study form was a randomized,

placebo-controlled, double-blind clinical trial. 31 subjects in experiment group were injected distilled Wild Ginseng

Herbal Acupuncture at GB21(Kyonjong) and 30 subjects in control group were injected Normal Saline at GB21(Kyonjong).

except of 2 subjects(in control group) who can’ t be measured and 11 subjects(7 in experiment group and 4 in control

group) who move or make unforceable error during measuring. Finally 24 subject in experiment group and 24 subject in

control group are studied. We measured HRV by PolyG-I on 7 times : before and after injection per 5 minutes during 30

minutes. The SPSS 10.0 for windows was used to analyze the data and the paired t-test(in group) and Student t-

test(between two groups) were used to verify the result.

1. After distilled Wild Ginseng Herbal Acupuncture injection, Mean HRYV is significantly low only for first 5 minute,
SDNN is significantly high after 5 minute, Complexity is significantly low after 5 minute, HRV index is significantly
high after 10 minute and pNN50 is significantly low after 5 minute.

2. SDNN of distilled Wild Ginseng Herbal Acupuncture Group significantly increased from 20minute to 25minute, and
PNNS50 of distilled Wild Ginseng Herbal Acupuncture Group significantly decreased from 10minute to 15minute and
20 minute to 30 minute compared with those of Normal Saline group.

3. After distilled Wild Ginseng Herbal Acupuncture injection, Ln(TP), Ln(VLF) and Ln(LF) are significantly high after 5
minute, normalized LF is significantly high after 5 minute and normalized HF is significantly low after 5 minute.

4. Ln(TP) and Ln(VLF) of distilled Wild Ginseng Herbal Acupuncture Group significantly increased from 20minute to

25 minute compared with those of Normal Saline group.

Conclusion  The results suggest that distilled Wild Ginseng Herbal Acupuncture in healthy adult man tend to activate the autonomic

nervous system and sympathetic nervous system compared to Normal Saline within normal range.

key words Wild Ginseng, Herbal Acupuncture, HRV, autonomic nervous system
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Fig. 2. Manufacturing process of Wild Ginseng Herbal
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I
A Wekew(Table 1, Figure 3), SDNN-& POol| P2,
P3, P4, P5 12]al P6°ll FYstA &4al(Table 1,
Figure 4), Complexity== POl P2, P3, P4, P5 11811
P6Y F-2J3HA YWettHTable 1, Figure 5).
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Figure 5).
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S A2 8T 39S 1, Mean HRVE F2J3gt 2lo]& B Al it fo8HA =A Uehst e (Figure 4),
o]Z] ¥Rkl (Figure 3), SDNN2 P5OJA] A4} Fzlto] Complexity= F2]3+ x}o]& Ho|x] &FtHFigure 5).
(Talele 1) Mean HRV, SDNN and Cemplexity in Wild Ginserg Greupm.
PO P1 P2 P} P4 P5 P6
Mean HRV 71.08 69.51 70.31 70.09 7025 71.06 70.00
(cycle/min) +852 +801* +800 +780 +785 +789 +723
SDNN 4381 4749 50.02 52.64 5183 5740 53.01
(ms) +10.86 +13.04 +13.46" +1293* +1250* +15.34* +14.49*
) 0.692 0.672 0.643 0.625 0.626 0.591 0.627
complexity
+0.130 +0.147 +0.131* +0.153* +0.115* +0.169* +0.112*
Values are mean=SD, * P{0.05(by paired t-test), P of PO~P6 means period.
(PO is before injection and P1~P6 are after injection per 5 minutes during 30 minutes)
(Takle 2) Mean HRV, SDNN and Cemplexity in Mermal Saline Greup.
PO P1 P2 B8 P4 =65 P6
Mean HRV 7328 7257 7285 7308 7274 7295 70.29
(cycle/min) +9.34 +914 +9.00 +891 +952 +967 +11.26
SDNN 4859 4994 51.71 5240 5379 5316 52.67
(ms) +15.19 +1257 +14.23 +15.41 +14.00* +1531* +1478
) 0.652 0633 0.621 0.609 0.604 0.614 0.630
complexity
+0.160 +0.133 +0.159 +0.149 +0.154 +0.156 +0.128
Values are mean=+SD, *P{0.05(by paired ttest), P of PO~P6 means period.
(PO is before injection and P1~P6 are after injection per 5 minutes during 30 minutes)
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Fig. 3. The Comparison of Mean HRV between Wild Ginseng
and Normal Saline Group.
*P{0.05(by paired ttest), P of PO~P6 means period.
(PO is before injection and P1~P6 are after injection
per Sminutes during 30minutes)

Fig. 4. The Comparison of SDNN between Wild Ginseng and
Normal Saline Group. SDNN of Wild Ginseng group sign
—ificantly increased at P5 compared with that of Normal
Saline group at P5.

*P{0.05(by paired t-test), P{0.05(by student t-test)

P of PO~P6 means period.

(PO is before injection and P1~P6 are after injection per
5minutes during 30minutes)
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2. HRV index, pNN50, RMSSD, SDSD2| &4

) A} Pl 24

Abal oFzl o] HRV index= PO B|3) P3, P4, P5 L
2 Peoll §-93HA =g (Table 3, Figure 6),
pNN502 POl B]sf P2, P3, P4¢ll, P5 123 Pol| &
oJ3}A| WtL(Table 3, Figure 7), RMSSD 2} SDSD=
gt W7} Kol AFdth(Table 3, Figure 8,9).

2) ArA gl 24

AE| A g4=7-2] HRV index:= POol| P5oll vt 4-2J3}
7l 9o m(Table 4, Figure 6), pNN502 POol| B]s)
P4o| Mgk f-2]3HA Wekal(Table 4, Figure 7), RMSSD

9} SDSD+= Folgt W3brt Holx] gF9kth(Table 4,

Figure 8,9).

o

< A2 )i 39S o], HRV index: 23t 2}0]5 B
o] A ¢¥tl(Figure 6), pNN50-2 P3, P5 121l PEof|A]
AR eFzlto] AE|Al et Bt folstA| WA Lk
H(Figure 7). RMSSD ¢} SDSDE= §-2J3t 2lo]& Ho|x|
Aerch(Figure 8,9).

3. Ln(TP), Ln(VLF), Ln(LF), Ln(HP2| £

(Takle 3) HRV index, pNN50, RMSSD, and SASD in Wild Ginsag Greup.

PO P1 P2 P3 P4 P5 P6

HRV index 1333 1399 1369 1493 1542 1587 15.35
(%) +285 +345 +348 +369* +412* +4.48* +391*
PNN50 5009 56.10 5421 5151 5186 49,09 5104
(%) +11.09 +11.91 +10.87* +10.35* +10.81* +1152* +1164*

RMSSD 2896 2950 2876 2943 2959 2866 2061
(ms) +1151 +1159 +1194 +1147 +10.34 +1175 +983
SDSD 35.82 3792 3893 3790 3771 4101 3796
(ms) +1359 +14.36 +17.76 +13.37 +1262 +1652 +12.86

Values are mean=SD, *P{0.05(by paired ttest), P of PO~P6 means period.
(PO is before injection and P1~P6 are after injection per 5 minutes during 30 minutes)

(Talle 4) HRV index, pNN50, RMSSD and SDSD in Nermal Saline Greup.

PO P1 P2 P3 P4 P5 P6

HRV index 14.36 14.88 14.91 15.34 1567 16.04 14.26
(%) +385 +4.01 +4.28 +4.99 +4.20 +531* +525
PNN50 55.30 5344 5229 5276 50.39 5240 54.16
(%) +14.56 +1292 +14.12 +14.61 +1373* +15.06 +16.71
RMSSD 31.02 31.26 3157 3123 3110 3047 2857
(ms) +14.72 +1358 +15.90 +1575 +14.84 +14.61 +1545
SDSD 3870 3881 39.00 3921 40.00 40.60 3976
(ms) +17.26 +16.13 +1852 +18.89 +17.53 +19.06 +16.71

*P{0.05(by paired ttest), P of PO~P6 means period.

(PO is before injection and P1~P6 are after injection per 5 minutes during 30 minutes)
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complexity RMSSD
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complexity RMSSD

PO P1 P2 P3 P4 P5 PG

The Comparison of Complexity between Wild Ginseng
and Normal Saline Group.

*P{0.05(by paired ttest), P of PO~P6 means period.
(PO is before injection and P1~P6 are after injection

per 5minutes during 30minutes)

Fig. 8. The Comparison of RMSSD between Wild Ginseng and
Normal Saline Group.
*P of PO~P6 means period.(PO is before injection and
P1~P6 are after injection per 5minutes during
30minutes)

| [——Wiid Ginseng
HRY index

—s— Normal Saline
HRY index

P2 P3 P4 PS5 PB

PO P1

—a— Wild Ginseng
sSDsD

—=— Nomal Saline
SDSD

PO P1 P2 P3 P4 P5 PG

The Comparison of HRV index between Wild Ginseng
and Normal Saline Group. Normal Saline group at P5.
*P{0.05(by paired ttest), P of PO~P6 means period.
(PO is before injection and P1~P6 are after injection
per 5Sminutes during 30minutes)

Fig. 9. The Comparison of SDSD between Wild Ginseng and
Normal Saline Group.
*P of PO~P6 means period.
(PO is before injection and P1~P6 are after injection per
5minutes during 30minutes)
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_ | —s—'Wild Ginseng
pNN50

—=— Nomnal Saline
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pz p3t pa pef pet

PO P1

—— Wild Ginseng
Ln(TP)

~u—Nomal Saline
Ln(TP)

P2 P3 P4 PSI P

PO P1

Fig. 7.

The Comparison of pNN50 between Wild Ginseng and
Normal Saline Group. pNN50 of Wild Ginseng group
significantly decreased compared with that of Normal
Saline group at P3, P5 and P6.

*P{0.05(by paired t-test), T P<0.05(by student t-test),

P of PO~P6 means period.

(PO is before injection and P1~P6 are after injection per
5minutes during 30minutes)

Fig. 10. The Comparison of Ln(TP) between Wild Ginseng and
Normal Saline Group. Ln(TP) of Wild Ginseng group
significantly increased compared with that of Normal
Saline group at P5.

*P{0.05(by paired ttest) TP{0.05(by student t-test),
P of PO~P6 means period.(P0 is before injection and
P1~P6 are after injection per 5 minutes during

30 minutes)
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(Talle 5) Ln(TP), Ln(VLF), Ln(LF) and Ln(HF) in Wild Ginseng Greup.

PO Pl P2 P3 P4 P5 P6
732 743 759 773 767 795 773
Ln(TP) +049 +054 +053* +052* +051* +055* +053
LrVLP) 650 660 685 701 695 7.34 690
+0.61 +065 +059* +072* +0,64* +069* +068"
LnLP) 606 615 633 645 641 661 663
+0.60 +0.75 +0.75* +057* +0.65* +058* +0.67*
LD 584 587 581 595 587 592 590
+067 +064 +063 +0.66 +065 +077 +0.80

*P{0.05(by paired ttest), P of PO~P6 means period.
(PO is before injection and P1~P6 are after injection per Sminutes during 30 minutes)

(Takle 6) Ln(TP), Ln(VLF), Ln(LF) and Ln(HF) in Nermal Saline Greup.

PO Pl P2 P3 P4 P5 P6

746 759 766 764 770 767 766

Ln(TP) +072 +063 +057 +070 +058* +070* +072
LVLE) 661 683 684 690 690 684 698
+083 +079 +065 +067 +068 +073 +071

L) 615 623 642 640 650 657 645
+083 +059 +063* +087 +074* +083* +08T*

LD 574 582 579 570 580 574 563
+090 +090 +094 +096 +083 +100 +105

*P{0.05(by paired ttest), P of PO~P6 means period.
(PO is before injection and P1~P6 are after injection per Sminutes during 30 minutes)

23 Pl FJ5tAl ko™ (Table 5, Figure 10), 3) ARAF ORI 23} 2| Al 4 20] WBIZE u] T

Ln(VLF)+= PO°]l B]3)] P2, P3, P4, P5 181 P6oll 3-2] Akt oFA

314 E4thHTable 5, Figure 11). Ln(LF)% POoj ]3] S AR v S

P2, P3, P4, P5 12|31 PEOll +J51A| &8kal(Table 5, | g2~ T} 8-0l5}7

Figure 12), Ln(HF)&= /93 #¥3}7} Holx] glet Ln(VLF)E P50l A} oF U:Lo] Aﬂa %‘—’F%EE} 2o

(Table 5, Figure 13). 317 =7 YebstthFigure 10, Ln(LF)2F Ln(HF)2] -
ofli= 23t Aol & HolA] Atth(Figure 12,13).

>4,__

Aﬂa]éjl 9] Ln(TP)x= PO9J| vl P4 18]al P5of & 4. Normalized LF2} Normalized HFS| £44
9I5| E9k3(Table 6, Figure 10), Ln(VLP)E= 2]t
W3}7} Holx] 9k9kthTable 6, Figure 11). Ln(LF)= PO ) AR oAl 24
o] vlal] P2, P3, P4, P5 L8] Pl 5-2lalA| &9kt Abal oFZ o] Normalized LF= POOl H]8j P2, P3,

(Table 6, Figure 12), Ln(HF)= {-2J3F W3l7} Ho]x| P4, P5 1231 P6Y] F-2]3H7| =32 (Table 7, Figure
A¥cHTable 6, Figure 13), 14), Normalized HF= PO Bl3l| P2, P3, P4, P5 1&]
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—e—Wild Ginseng —— Wild Ginseng
Ln(WLF) nom LF
—=— Nomal Saline ~=- Nomal Saline
Ln(\LF) nom LF

PO F1 P2 P3 P4 P5 PB

Fig. 11. The Comparison of Complexity between Wild Ginseng
and Normal Saline Group. Ln(VLF) of Wild Ginseng gro—
up significantly increased compared with that of Normal
Saline group at P5.

*P{0.05(by paired ttest) TP<0.05(by student t-test),
P of PO~P6 means period.(PO is before injection and
P1~P6 are after injection per S5minutes during
30minutes)

Fig. 14. The Comparison of normalized LF between Wild
Ginseng and Normal Saline Group.
*P{0.05(by paired t-test), P of PO~P6 means period.
(PO is before injection and P1~P6 are after injection
per 5minutes during 30minutes)

—e— Wild Ginseng
Ln(LF)

—=— Nomal Saline

Ln(LF)

PO P1 P2 P3 P4 P5 P6

—a— Wild Ginseng
nom HF

—=— Nommal Saline
nom HF

PO P1 P2 P3 P4 P5 P6

Fig. 12. The Comparison of Ln(LF) between Wild Ginseng and
Normal Saline Group.
*P{0.05(by paired t-test), P of PO~P6 means period.
(PO is before injection and P1~P6 are after injection
per 5minutes during 30minutes)

—a— Wild Ginseng
Ln(HF)

—=— Nommal Saline
Ln{HF)

P2 P3 P4 P5 PG

PO P1

Fig. 13. The Comparison of Ln(HF) between Wild Ginseng and
Normal Saline Group.
*P of PO~P6 means period.(PO is before injection and
P1~P6 are after injection per 5minutes during 30
minutes)

Fig.15. The Comparison of normalized HF between Wild
Ginseng and Normal Saline Group.
*P{0.05(by paired t-test), P of PO~P6 means period.
(PO is before injection and P1~P6 are after injection
per 5minutes during 30minutes)
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1 P6o 525l WoktHTable 7, Figure 15).

2) eIzl 24

A2l Gt2] Normalized LFE= POo] H]3j P2, P3,
P4, P5 18]a1 Pl -481HA &8k2m(Table 8, Figure
14), Normalized HF:= PO°] H|3] P2, P3, P4, P5 12|
1 P6Y] 728k Wokth(Table 8, Figure 15).
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2] wstyt v
o] Zb2e] Az W3t
Normalized LF2} Normalize

B ool ek AAds], BHPA FoME 9] 30~48
2o oz ool Ayt ek 2
™ Qlatel] vl3) W5t A3 B
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et ol
ApaFo)| THEF e Xol—
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FaR= A]—AI— A}

A7} gl et
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J—_]_EO 31

3% Stresso] o
FAPIARS: ZHA]7]

3 %

gl

o7 HIyEA
% 7hge, mop et

HF= 78 ollie 494 o #sks B3R 2Hh9 ct.
AZHE B AldE o3t 2ol & ®olA] ghgket S S Sholshe Mol 2o] o)A ste] Zk
(Figure 14,15) A& Hos AR & | s
Ay Astod gt el BIE vigpo
v. o # < A&k FrEgEsoI
ofrlayel S Aysty a5y Bast
12 (Panax ginseng C. A. Mey.)< TERGE FHo of &5 = YEoko
51} Araliaceae)ol &%F thaAy 2EQ %%Ol P%J*J 41t e = fFadR I} 58
Holl A Akl Wolatol et ozAAony, dzie & Fuelel, F, A % AU Y AT
et ohF) shtE Brkem ek, A Bhe 2o Hawpe) ofEE Ay o)
AR RO F3, 47, Qi wF WAkl 9 djg S olek
(Talele 7) Nermalized LF and Nermalized HF in Wild Ginseng Greup.
PO P1 P2 P3 P4 P5 P6
Normalized 50.96 51.08 52.08 5203 5220 52.85 53.01
LF +3.12 +383 +2.80* +322¢ +307* +315* +395*
Normalized 49,03 4891 4791 4796 4779 4714 4698
HF +3.12 +383 +282* +322* +307* +315* +395*
Values are mean+SD(nu), *P{0.05(by paired ttest), P of PO~P6 means period.
(PO is before injection and P1~P6 are after injection per Sminutes during 30minutes)
(Tale 8) Nermalized LF and Nermalized HF during PO~P6 in Nermal Saline Greup.
PO P1 P2 P3 P4 P5 P6
Normalized 51.80 5186 5276 5299 5292 5358 5363
LF +389 +372 +398* +380™ +293* +341* +322¢
Normalized 4819 4813 4723 47.00 4707 464 46.36
HF +389 +372 +398* +380* +293* +341* +322¢

Values are mean=+SD(nu), *P{0.05(by paired ttest), P of PO~P6 means period.
(PO is before injection and P1~P6 are after injection per 5minutes during 30minutes)

=)



A obzlo] HAselo| AlBHHO|E(HRV)O DIX|S & 65

AbAro] QIAFH T O 4Bl TP M o JLof| i Bk ’8}_1_!_, 3
A a7kz Qlste] ARESE7]7E ol 29 Abak eFlef
3 A= mlEsith 41 013 PPLZEGLZ)S ol &7

719 ofdl HENES Aol §74 712 HlEl
iZ)o] =5 Trom ] | o3t oy A=z B
E|1 QlA|ub zpolAl ARAF oFZlo] Zolo| wE &R
proteom®] HEAof TFE AN ARFARFOFA I A AL
Abal oFR] O] =i A 9] AR Stof| tfet AP 7E B
B ol

A1) BB Auje] Bk $A1E Sl Bglol
3}h=t] HRVE AlAE7]0] A7He WES 245ke] %
¥} g o,

HRV 24%& A=A R-R 1149 HI&[RR
Interval Variability)s 2Fste] 38 &A% &
ME_ 57&10]._ ]’HS ]1:]. x%A]—o]o] ?l_;( PEHOHHE
HahE o] mARE #skrt ke, AN §ist
Wade) A TR X]'E"]ﬁﬁ] } Hoto 2

1

_L.FEL

0

o M fr o> o
NOZEOHON
EFQL'
5 E
N M
"55%
~
oﬂ”
¢n2
;ﬂ:°¥
s Ul
1o
rE
fﬁ‘
~
>
uic)

o
)
HE
N
_1:11: -
fo 1o
i
Ut o
.
N
st
-
%0,
<

¢
P

i
T
2
N
~ 1r
o,
>
o
of
~ 18
F
X
rl
i
=
)
U
S
>,
o

e
qfn 2
X =

gl
az
_]II
rE
off
2
=
ot

(i
o
Py

[0

> 5
of

Mr Ao

[ENR )

ol
ol
-
2 8
>,

ox I
-
=2
T
rE
ol
o)
rr
o

B

oijgﬂmmzjz%_\gﬂméﬂ:lmlomlorm

e
= fr
ﬁﬂllﬂJ
LA}
ofd
irﬂ
P
f;x
N
j?;_i
AE
:ﬁ
< o
V‘lmm};
u
g &
oft

ox

H1

<
i)

E

N

(e}

19609} Sote] e 4] At 22e] sk Jrt
AT Aol GeAWA Aol o] Tt 1ol
AT, 19969 §APgolateie} B iag7]
AyejstalolA] Aurstol= o] 2, AR B4 % o
A AR B2 AT oL AR et o)
Vet 2% W80 B A B L ke 4
| A4S Qlold IS AT

)
-0,
)
G-
5

EL

5 giehe.

ot A = HRVE ©-87t vt d+50] His
a1 Qe o S gelek Rl WAlol A HRV7ZF et
o] ek skglar, 4 T2 ARl A 419
P% 7:3‘74101] lel% f%koi tisto] A-stAT). EH 3

HR\H J&ﬁl‘ﬂ] EH 3t A= :

ololl MAb= wiitE, Lok, LA’ 59 Tl =
e o183kl ofE e & TRAN, 2R, Bk
282 A TESHE FHHGB2) ol F=dsto], At o3
o] AT AN mA= = HRV 242 &8l A3t

AZEE Y 24 9] DA AREA ol A Mean HRVE] 7-5-
At oFES POl vlsl PIoARE fosHA] Weko,

= FY% AolE HolA grgtTh,
SDNN2J 749~ 4HF ol POell vlsl P2, P3, P4, P5
1831 PeellA f-JsiAl &8k, ARl Al getoll A= PO
of] lsf P4 12]aL P5OllA] -9J5kA| =S8kt Complexity
9] A9 AR} -2 PO HISH P2, P3, P4, P5 1&]aL
PeollA F-oJstA Hgkon, gejAl el s fofet
H3}7} HolA] gkdtHTable 1,2, Figure 3,4,5).

&F o 7] Blaef] Qloj A= SDNNQ] Z-of A P5ollA|
Ak oFRIto] ARl Gaptol vls FosiAl =7 yEt
WO (Figure 4), Mean HRVE} Complexity« 28t

atol & Holz| ookt (Figure 3,5).
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71Ee] Ao A, b AT olF Rl
o Y $712 A ek Gt et wa)
T gked], B AolAE PIoARE Pasiol 27t
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FoJgk &fo)7} Holx] gfof o= A AlEAlL Syringe
] needle®] Ak=rofl gt AAIAQ] AAdolH, Akt oFd 9|
5o Ago ofd Ao AlREY A Ao gJgt
SDNN] 4358 o] £490] Lo A9} Zro] AR} oFZo]

AEAAAE B AL B 5 gl e gL F
Qof| visl -2JalA A Al7E AR AlRET ok
A=A Complexity7} A453hchal Bl %]}
3} AbAF o218 Complexity7} A4dto] A Alg4t}
H o] el

wste] feoldo] Ho|R|= kAT At oF
2.0] 7
o

-
AT Ao

]/H FrofetA =kem, A2 a —’,‘—-TL2 ()Oﬂ )3 P5ojl
At §-oJaH7 =94tk pNN509] -9 AR oF -2 PO
of "lsj P2, P3, P4, P5 123l PeollA G-2lalA weke.
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t}, RMSSD9} SDSDE & o Z5F f-2Jgt jistE Ho|z|
okeltHTable 3,4, Figure 6,7,8,9).

& o 7] BlaLo] qlejAl= pNN502] 7ol 4wtk P3,
P5 Z18]aL Peell A ARt eFRlto] AE]A]dargte] vla]
{514 WA veht(Figure 7), HRV index, RMSSD
9} SDSDE #9213t 2fo] & HolA] ekSkth(Figure 6,8,9).

£ npghol 2802 HRV index’t H4sHL
pNN502 F7Fetchal ot & Ao A= HRV index
7b foatA St Ak ekdo] njAlF el S s
ol Zgo] glom pNN50S F-o3HA 74y,
2] 2] ¢g4=ol| ]3] P3, P5~P6oll G-oJ3HAl fhadh=
Rot M7]5& EolF= A& AlrEth RMSSD
DSDof|A] -2J3t Biskg HolA|= (A S7ksh=
FS o aH olgfel AR Aterdlo] g A&

o, AR A gt POl B8l PAo ARt foskAl Sk

o

M oM o N ox
wn M

G371 = e R HERE fEske Aol
Fupgd 2ol A Ln(TP)2| 49 A} e P
o u|3l P2, P3, P4, P5 1&8]1 P6ollA G514 &%
o, 2|4t Pooll H]s| P4 123l P5olA f2fst
Al RSk Ln(VLF)Q] 7% 4b4t oFRla-& POol| vlsf P2,
P3, P4, P5 Z18]aL P6ollA] oA wokom, AejAld
-2 ROEE Msh Ko7 ¢kt Ln(LR)e] ¢ Al
FoF2 POof| B|El P2, P3, P4, P5 18| 3L PEollA &
A wokom A4 Fa=at-2 Pooll H]3) P2, P3, P4,
5 121 PEOA F2ekA =94, Ln(HEF)2] o=
F o BFE Fo Wk ®Holx| obgfthTable 5,6,
Figure 10,11,12,13).

F w712 vlae] QlojA= Ln(TP)= P5ollA] Akt ¢
Ato] AjAldgtel] vla] f-o8tA A UErgal
(Figure 10), Ln(VLF)= P50llA] Akt oFzlto] AJe]4) 4
g=tol| Hlgl] F-olsHAl EA YebgtthFigure 11). LnLF)
¢} Ln(HF)= #4938 Zol& HolA &gt (Figure
12,13).

A 09 Aol A AfF(HTS) Aol Ln(TP),
Ln(VLF) 9 Ln(LP)7} A58k LnHP)o A= |23t ¥
stg 2ol ¢ AAY, & AFolAE Ln(TP),
Ln(VLF) ¥ Ln(LF)7} P2 o]$& {-2JatA Asatall
Ln(HF)&= 23t Bisks 2ol7] ¢kar, Aejadgato] H|
3l Ln(TP)2} Ln(VLF)+= P5oll 5-2Jgh A6 1o o]
HAREA 0 2 A AR A 7L AsHE S oulshy, A4
2 RugAgA R A el ggo] Bl 2 Ae

2 AtEEnh

O

>
GO

ut

(*]
Hir

K

ac)
fa

T

o rr

LFE A+33t normalized LFQ] 7-9- Ak 23
PO°] vlal P2, P3, P4, P5 18] P4} f-2l5HA
on A A dete PO vl P2, P3, P4, P5 1
P6oA 281 &%t normalized HFS] 7-¢- Abat
-2 POl )8 P2, P3, P4, P5 1)1 PollA] {25}
A wekon, el gaeat2 Pooll HlEl P2, P3, P4, P5
223 PeollAl FYatAl R dtH(Table 7,8, Figure
24,25).

&F ko] vlao]| §lojAl= [-olgk Zpol& HolR] 3k
tHFigure 26,27).

A T AFoA FHsET - FH T
normalized LF-& Z+43}1 normalized HF = &
NG A Y A= A o2 gt Aolet fon
H Lo A= normalized LF= &715t] A4 A9t
FugAAEAY G4=E & 4

H
baste] Bt A BAE
l

e o
flo

o
19 K2

[

normalized HF=
AHes Aast o
R73A 0] B =] A ol = Etstal watAlA
o] w7} AH g oL Fste] wit - Fugt 417
A SY=F Fek grol S7hE Ao® AbRF

oS Foel B, AMF oFHE 9%t F HRVE &
Al Bors o, dabs ATl 2%t
o1A= Mean HRV AlEAS5E 58 Ato|(Pholgt ¥
A Uerdon SDNN2 Alg & 580f4 30% Ale]
P2~P6)° = WEFHAL, Complexitys= Al& & 559
A 304 Atel(P2~Pe)oll RA UrebgTt, IR B4
S 38 AR 99 £49 9lolA= HRV index= A&
3 108 A 308 Alol(P3~P6)ol &A LEhgon,
PNN50E Al& & 5804 308 Alo|(P2~PE)o WA 1t
EPal, RMSSDeF SDSDE +2J3h Hehs Holx| ¢kok
o}, melAdER B4 §lojAl= Ln(TP), Ln(VLF) ¢+
Ln(LF)E A& 3 58204 308 Ato|(P2~P6)ol| =7
Efgon Ln(HF)+e 593 WstE HolA| ¥9ki,
normalized LFE= Al& & 5804 308 ALo](P2~P6)]
=7 e, normalized HF = Al& & 5804 30
£ Apo](P2~P6)ol| WA LrEebtTt,

A Al el vlarste], A o] SDNN
2030l 4] 258 Ato](P5)ll, pNN50 1054l 154 At
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Ln(VLF)= 208204 258 Afo](P5)ol A §-2]gt zfo]7}
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mean HRV, SDNN, HRV index % pNN50°jlA] A7+Ak
B oulshz WEFo R BstE Belal A dgatol
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