I3 oF2l0] FAolo| AuHHOL=(HRV)O IRl 8

83

D 0I:10.3831 |KPI.2008.11.1.083

;q% ob‘do] ;gx}o _q] AlgF OIE(HR\/) oﬂ u];‘(]% ogf%k

| S I S
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ABSTRACT

We investigated the effects of distilled Rehmannia glutinosa Herbal Acupuncture on autonomic nervous system with
the Heart Rate Variability(HRV) in adult man. as well as we tried to observe how distilled Rehmannia glutinosa Herbal
Acupuncture on the balance of the autonomic nervous system.

We investigated on 58 healthy volunteers consisted of 28 subjects in experiment(distilled Rehmannia glutinosa Herbal

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

controlled, double-blind clinical trial. 28 subjects in experiment group were injected distilled Rehmannia glutinosa

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

Ga1(Kyonjong). except of 2 subjects(in control group) who can't be measured and 6 subjects(2 in experiment group and

4 in control group) who move or make unforceable error during measuring. Finally 26 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 Rehmannia glutinosa Herbal Acupuncture injection, Mean HRV is significantly low only for first 5
minute, SDNN is significantly high after 5 minute, Complexity is significantly low only from 20 minute to 25
minute. HRV index is significantly high for first Sminute and from 10 minute to after 10 minute.

2. HRV index of distilled Rehmannia glutinosa Herbal Acupuncture Group significantly increased from 25 minute to
30 minute, and pNN50 of Rehmannia glutinosa Herbal Acupuncture Group significantly decreased from 20 minute
to 30 minute compared with those of Normal Saline group.

3. After distilled Rehmannia glutinosa Herbal Acupuncture injection, Ln(TP) and Ln(VLF) are significantly high after
injection. Normalized LF is significantly high from 5 minute to 20 minute and from 25 minute and 30 minute.
Normalized HF is significantly low from Sminute to 20 minute and from 25 minute and 30 minute.

4. Ln(TP) and Ln(VLF) of distilled Rehmannia glutinosa Herbal Acupuncture Group significantly increased from 20
minute to 25 minute compared with those of Normal Saline group.

The results suggest that Rehmannia glutinosa Herbal Acupuncture in healthy adult man tend to activate the autonomic

nervous system and parasympathetic nervous system compared to Normal Saline within normal range.
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(Talkle 1) The Cemparisen of Mean HRV between Rehmannia glutinesa and Nermal Saline Greup.

Mean-HRV PO P1 P2 P3 P4 P5 P6
Rehmannia 2 70.09 7047 7050 7046 7021 69.62
glutinosa +10.15 +9,09* +0.25 +866 +847 +887 +880
Normal 73.28 7257 72.85 73.08 7274 72.95 70.29
Saline 1934 1914 +9.00 +891 +952 +967 +11.26

Values are mean=+SD(cycle/min), *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)
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Fig. 1. The Comparison of Mean HRV between Rehmannia Fig. 2. The Comparison of Mean SDNN between Rehmannia
glutinosa and Normal Saline Group. glutinosa and Normal Saline Group.
*P{0.05(by paired t—test), P of PO~P6 means period. *P{0.05(by paired t—test), P of PO~P6 means period.
(PO is before injection and P1~P6 are after injection per (PO is before injection and P1~P6 are after injection
S5minutes during 30minutes) per 5minutes during 30minutes)

(Tale 2) The Cemparisen of SDNN etween Rehmannia glutinesa and Nermal Saline Greup.

SDNN PO P1 P2 P3 P4 P5 P6
Rehmannia 46.86 5094 5173 56.53 56.62 5825 5778
glutinosa +14.4 +1381* +12.87* +1535* +1320* +1334* +16.71*

Normal 4859 4994 51.71 5240 53.79 53.16 5267

Saline +15.195 +1257 +14.23 +15.41 +14.00* +1531* +14.786

Values are mean+SD(ms), *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)

(Takle 3) The Cemparisen eof Cemplexity metween Rehmannia glutinesa and Nermal Saline Greup.

Complexity PO P1 P2 P3 P4 P5 T P6
Rehmannia 0.656 0.636 0.625 0.616 0.614 0582 0.623
glutinosa +0.196 +0.157 +0.148 +0.172 +0.146 +0,169* +0.136
Normal 0.652 0633 0621 0609 0604 0614 0.630
Saline +0.160 +0133 +0.159 +0.149 +0.154 +0.156 +0.128

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 Sminutes during 30minutes)




(Takle 4) The Cemparisen ef HRV index eetween

Rehmannia glutinesa and Nermal Saline Greup.

HRV index PO P1 P2 P3 P4 B5 P6 T
Rehmannia 1367 15.36 1564 16.24 16.64 16.65 16.01
glutinosa +4.4 +4.20% +457 +4.86* +4.44* +413* +401*
Normal 14.36 14.88 14.91 1534 15.67 16.04 14.26
Saline +385 +4.01 +428 +4.99 +4.20 +531* +525

Values are mean=SD(%), * P{0.05(by paired t-test) TP{0.05(by student t-test), P of PO~P6 means period.
(PO is before injection and P1~P6 are after injection per Sminutes during 30minutes)

(Talele 5) The Cemparisen of pNN50 etween Rehmannia glutinesa and Nermal Saline Greup.

PNN50 PO P1 P2 P3 P4 P5 T P6T
Rehmannia 57.00 52,61 5210 4941 4817 46.48 4877
glutinosa +12.86 +13.87* +1342 +12.86* +1095* +9.60* +10.24*
Normal 55.30 5344 52.29 52.76 50.39 5240 54.16
Saline) +14.56 +1292 *+14.12 +14.61 +1373* +15.06 +16.71
Values are mean+SD(%), *P<0.05(by paired 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 5Sminutes during 30minutes)
0.67 17
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Fig. 3. The Comparison of Complexity between Rehmannia Fig. 4. The Comparison of HRV index between Rehmannia
glutinosa and Normal Saline Group. glutinosa and Normal Saline Group.
*P{0.05(by paired t—test), P of PO~P6 means period. *P{0.05(by paired t—test), P of PO~P6 means period.
(PO is before injection and P1~P6 are after injection per (PO is before injection and P1~P6 are after injection per
5minutes during30 minutes) 5minutes during 30minutes)
60 33
0\ 32 /’\ /,\Y/
* = \ Fer . / \/ —+— Rehmannia
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Fig. 5. The Comparison of pNN50 between Rehmannia Fig. 6. The Comparison of RMSSD index between Rehmannia

glutinosa and Normal Saline Group.

*P{0.05(by paired t—test) TP<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)

glutinosa 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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(Talele 6) The Cemparisen of RMSSD between Rehmannia glutinesa and Nermal Saline Greup.

RMSSD PO P1 P2 P3 P4 P5 P6
Rehmannia 31.00 32.36 3153 3250 3268 3181 3254
glutinosa +16.37 +1327 +1377 +14.60 +1253 +13.17 +1322

Normal 31.02 31.26 31.57 3123 31.10 3047 2857

Saline +14.72 +1358 +15.90 +1575 +14.84 +14.61 +1545

Values are mean=SD(ms), P of PO~P6 means period.

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

(Talle 7) The Cemparisen of SDSD setween Rehmannia glutinesa and Nermal Saline Greup.

SDSD PO P1 P2 P3 P4 P5 P6
Rehmannia 3860 39.89 39.31 4269 4220 40.84 4599
glutinosa +19.05 +1597 +16.17 +18.88 +16.35 +1575 +2343
Normel 3870 3881 39.00 3921 40.00 40.60 3976
Saline +17.26 +16.13 +1852 +1889 +17.53 +19.06 +16.71

Values are mean=SD(ms), P of PO~P6 means period.

(PO is before injection and P1~P6 are after injection per 5minutes during 30 minutes)
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Fig. 7. The Comparison of SDSD index between Rehmannia
glutinosa and Normal Saline Group.
*P of PO~P6 means period.(PO is before injection and
P1~P6 are after injection per Sminutes during
30minutes)
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(Tale 8) The Cemparisen of Ln(TP) setween Rehmannia glutinesa and Nermal Saline Greup.

Ln(TP) PO P1 P2 P3 P4 P51 P6

Rehmannia 741 764 767 784 787 793 789
glutinosa +0.63 +0.60 +052 +0.63* +052 +0.48* +053*

Normal 746 759 7.66 764 770 767 766
Saline +0.72 +0.63 +057 +0.70 +058* +0.70* +0.72

Values are mean=SD, *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 Sminutes during 30minutes)

(Talele 9) The Cemparisen ef Ln(VLF) between Rehmannia glutinesa and Nermal Saline Greup.

Ln(VLF) PO P1 P2 P3 P4 P51 P6
Rehmannia 6.49 6.88 697 7.08 716 728 714
glutinosa +0.77 +0.77* +0.56 +0.74* +0.65* +063* +0.60*

Normal 6.61 6.83 684 6.90 6.90 6.84 698

Saline +0.83 +0.79 +0.65 +0.67 +0.68 +0.73 +0.71

Values are mean+SD, *P{0.05(by paired ttest) TP{0.05(by student ttest), P of PO~P6 means period.(PO is before injection and

P1~P6 are after injection per Sminutes during 30minutes)
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Fig. 8. The Comparison of Ln(TP) between Rehmannia
glutinosa and Normal Saline Group.
*P{0.05(by paired t—test) TP<0.05(by student t-test),
P of PO~P6 means period.(P0 is before injection and
P1~P6 are after injection per 5minutes during 30minutes)

Fig. 9. The Comparison of Ln(VLF) index between Rehmannia
glutinosa and Normal Saline Group.
*P(0.05(by paired t—test) TP{0.05(by student t—test),
P of PO~P6 means period.(P0 is before injection and
P1~P6 are after injection per 5minutes during 30minutes)

(Tale 10) The Cemparisen ef Ln(LF) metween Rehmannia glutinesa and Nermal Saline Greup.

Ln(LF) PO P1 P2 P3 P4 P5 P6
Rehmannia 6.16 6.34 6.46 6.64 6.60 6.63 6.74
glutinosa +0.79 +0.63 +0.64 +0.78 +0.66 +0.60 +0.69

Normal 6.15 6.23 6.42 6.40 6.50 6.57 645
Saline +0.83 +059 +0,63* +087 +0.74* +0.83* +0.81*

Values are meanzSD, *P{0.05(by paired t-test), P of PO~P6 means period.
(PO is before injection and P1~P6 are after injection per Sminutes during 30minutes)
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(Takle 11) The Cemparisen of Ln(HF) between Rehmannia glutinesa and Nermal Saline Greup.

Ln(HF) PO P1 P2 P3 P4 P5 P6
SBv 575 5.77 575 590 587 592 590
(cycle/min) +0.82 +0.73 +0.74 +0.82 +0.68 +0.59 +0.80
BV 574 582 579 570 580 574 563
(cycle/min) +0.90 +0.90 +0.94 +0.96 +0.83 +1.00 +1.05

Values are mean+SD, P of PO~P6 means period.

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

6‘6 "\//
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6‘1 1 1 1 1
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' ) Ln(HF)
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]
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Fig. 10. The Comparison of Ln(LF) index between Rehmannia
glutinosa and Normal Saline Group.
*P{0.05(by paired t—test) TP{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)

10. Ln(LF)2| &4

A oY) LuLF): §oI3F Wb} Bolx) gpok

2, A geatolAe Pooll v|E| P2, P3, P4, P5 18]
a1 Peoll F-o8tA =Skt AR ol YA daed

o] Z¥7¥o] A7t BislghE A= v 5HlS
SkkthHTable 10, Figure 10).

o folet

1. Ln(HF)2| 24

A5} Rt Ao LnHF)= 25 72
o Hsl7} Hol x| oksket, ARG opXlTtyt e A Ea
9 Zzko] A7t WSkgkE: M2 H|aL 51l wf -9
2}o] 5 Holx| ¢kekthTable 11, Figure 11).

o

Fig. 11. The Comparison of Ln(HF) between Rehmannia
glutinosa and Normal Saline Group.
P of PO~P6 means period.(PO is before injection and
P1~P6 are after injection per Sminutes during 30minutes

12. Normalized LF2| 24

AR EF ok -2] Normalized LF+= PO<l| H]3] P2, P3,
P4 Z18]31 PEOll RolshAl okl AJE|Aldatol Al
POl H13} P2, P3, P4, P5 L8] 1L P60l 50514 =9)ct.
AR 3 R} A E| A 4t o) Zbzke) A7 WEkgh
S AR B SRS o FY3t AtolE HolA] ATt

(Table 12, Figure 12).

13. Normalized HF2| &4

A8 ek +2] Normalized HF= POo H|3| P2,
P3, P4 121 P6oll 3-0lokA| RokaL, Ae|alAgeatollAl
L pool| vl8jl P2, P3, P4, P5 1)1 P6oll -2)81A] Wk
o}, AR oFT T A A date] 7] AR W
ke A2 )L SIS o §-o03 Afo|& HolA] skt




(Takle 12) The Cemparisen of Nermalized LF setween Rehmannia glutinesa and Nermal Saline Greup.

Normalized LF PO P1 P2 P3 P4 P51 P6
Rehmannia 5176 5244 5297 52.96 5296 52.81 5339
glutinosa +347 +303 +295* +316* +320* +3.00 +298*
Normal 51.80 5186 52.76 5299 5292 5358 5363
Saline +389 +372 +398* +380* +293* +341* +322¢

Values are mean+SD(nu), *P{0.05(by paired t-test), P of PO~P6 means period.

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

(Talele 13) The Cemparisen eof Nermalized HF setween Rehmannia glutinesa and Nermal Saline Greup.

Normalized HF PO P1 P2 P3 P4 P51 P6
Rehmannia 4823 4755 4702 4703 47.03 4718 46.60
glutinosa +347 +3.03 +295* +316* +320* +3.00 +298*
Normal 4819 4813 4723 47.00 4707 4641 46.36
Saline +389 +372 +398* +380* +293* +341* +322*

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

PO PI

P2 P3 P4 P5 PB

PO P1

P2 P3 P4 PS5 PG

54 135
535 =] 48 m
/ —e Rehmannia \ A . —— Reljmannia
B = / = SR ggxnl‘:;iszid_LF ';7'5 o 22#:§§d_HF
s = rmedl] | o P et
.
52 ‘//_ 465 L
515 . R 6 . R

Fig. 12. The Comparison of Normalized LF between Rehmannia
glutinosa 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)

(Table 13, Figure 13).
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28 At
e,

koke)
1=

O

AN

[ S

AC R fEthitoletalE

Hiesh, e

Fig. 13. The Comparison of Normalized HF between Rehmannia

glutinosa 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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oH
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o] Qirt 8k, A T2 A=l A
AgA1 73 A o | A]= ol thste] Atstlct, E3Y, o
oFAfje] B8, X ERARY W oAl St
9] HRVE] A of| thgt dAt5o] Hals|ar §)r},

ofof] ARp= JERELK, TR, AEkigupe 59
A50] Qe BAE ol8sto] S TE T i
of BFO R ke ARSI TR, I, Bt &

= JFHHGB) ol U5k, ARZo] A&
A A= 9 HRV B4 B3l A7 st

419 A5 AEA oA Mean HRVE] 739
3} okl F2 PO Ha| P1o ARt F-28HA] Wykow,
AldeatolAl= Fogt WSk HolR] ododeh & o
AIZFE W3S A= Bl oFGlE o) -2t Zpo]
& Holx| ¢9JtHTable 1, Figure 2).

SDNN®| 73-¢- A A| 5} oFd<-2 POl B3| P1, P2, P3,
P4, P5 Z12]31 Peell f-9J8HAl =3kom, Al datol
A<= PO wlsl], PA<E Pooll frolstAl =3kt &F o 7+
AR WSS A= B 5F3lE o) 2Rk Aol & B
o] Z] eFQItH(Table 2, Figure 3).

Complexity®] 79~ AAg TS PO H]3j| P5oll
ARE fofebA wekon, Aejal oA fofgt |
SHE Bo|R] (it oF o 7k Al
HL 81 o o3k Afol& Holx] oF
Figure 4).

437, A Sl A, o A= o] %]
T 7= A% Ak et vepdtha sk
et & Aol Ploll AT AAasklal & w2k 79
gk zpo]7h Koz grot o]= R Al&Al9] Syringe?
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needle®] AF=o] O3t UAJAQ1 Hifo
A3-0] 22 o Ao ' Ak ET)
A Aol 2]t SDNN9| 462 o] 579 Aol A et
o] BAR ofRlo] ABAAAIS EAst ATkl & 4
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el
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O A=A Complex1ty7} ARk ByEE oL

ol dsl AYAF oFL: P5oll frolsHAl Aashs A
HAou}, At vaste] o] de glglom,
P6oll At sthe Ae HYSR AlEF 25& 7M1
=S ARAPZIY 1 olFole kel E %= 1

2 PO°ﬂ H] 3]
] *lﬂtH‘“‘" ek
A2 3 5k3L HH Peol AR oFRlato] e A dapat
R} 2517 =4 UeldthTable 4, Figure 5).

pNN509| 79 |5} Rzt POOﬂ Hsj| P1, P2,
P3, P4, P5 Z12]3L Peell +J81A| Rekom, A4
2 POl H]8f| PAol| Aut §-2181A] Roket oF o 1k Al
o W3S A2 B 5151S o) Poe} Peell A%
ofato] AeAgeatEet FosHA WA yERRth
(Table 5, Figure 6).

RMSSD2} SDSD= % o 25 {23t H3hs ®o|X]
aokom oF ot 7ko] ARt Wakghks A= Hla 519l
S mjofl = F-2J 3t Z}o| 7} ¢IATHTable 6,7, Figure 7,8).

£90 upglo] B8 08 HRV index’t #4stL
pNN50°] Z7Fgtehar ot & Aol A% o3
A HRV index7} 32814 £718k2L pNN50L -2
S0 430 4% oFRlo] B|F5e) HHE oL 47
& =7 280l )leH, HRV index?| 73-5-
Tt Pool ol AR} shtshe e Heloll sy A
= oFXItE Pooll frolsHAl S71skelaL 1 o] %R )
}5l= Adko] Ho|x] k&0 7 x|&ZF o] EAJS) 7 sFo|
ol AR E, pNN502] 739 A2 ald4=tol H]g]
P57 P6ell 5-2]sHAl ashe AL Hofp Aol Bt 4]

75 wolae Ao s AlrE,
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A 14'EPXAH‘/HTable 8, Figure 9).

Ln(VLF)&] 7% A% oFxls-2 Pooll B3l P1, P2,
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2 Fogk BislrF HolA| Aokt oF & 7he] AT
A3k A2 v 5HE o Phofl AR oFzlto] A
At et 3-05HA A WEbgthTable 9, Figure
10).

Ln(LF)9] 7 A% 2l
oForar, AejAl g4t POof| H]

L P6ol| F-oJsHA ottt oF o 7He] Al HEkghE
A& B SHE o folgt 2tolE HolA] ggktHTable
10, Figure 11).

LnHF)9 A= ¥ & 2% 193 §isrt EOW s
kom oF & ko] ARME Wslghe: A= vl S
ol = g5t Z}o] 7} A tHTable 11, Figure 12).
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