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The effects of Fire point(LR2) - Water point(LR8) through
Reinforcement-Reduction acupuncture stimulation on ANS & EEG

Hee-Chul Kang, Seung-Gi Lee

Dept. of Neuropsychiatry, college of Korean Medicine, Sang-Ji University

Abstract

Objectives :

The aim of this experiment was to investigate the influences of Autonomic Nervous System and EEG by
conducting Reinforcement-Reduction(ffi{&j) acupuncture stimulation to compare the changes in acupoints on the
body before and after treatment of acupuncture at Xingjian(LR2) being referred as Fire—point(‘k/0) and
Ququan(LR8) being referred as Water-point(ZK7%) of Yin Liver Meridian(2FRFEFAS).

Methods :

This study was carried out on 30 healthy female volunteers in their 20°s. There were four tests conducted
throughout and the period for each test was between 2 to Sdays. HRV and EEG were measured for 5 minutes
before acupuncture stimulation was conducted on LR2-Reinforcement, LR2-Reduction, LR8-Reinforcement and
LR8-Reduction at random. During the 20 minutes of acupuncture treatment, same subjects were measured
simultaneously to observe any significant changes in acupoints. Again, the same subjects were measured for 5
minutes after removing the acupuncture in order to perform a comparative analysis.

Results :

The measurement of HRV showed that LF, LFnorm and LEF/HF ratio increased significantly(p<0.05) while HF, HF
norm decreased significantly in case of LR2-Reinforcement & LR8-Reduction. Both LR2-Reduction and
LR8-Reinforcement induced a significant increase in HFnorm. EEG measurement indicated low a wave decreased and
high B wave increased significantly at LR2-Reinforcement during post—acupuncture period compared with
acupuncture stimulation period. Both LR2-Reduction and LR8-Reinforcement developed significantly low a wave and
high a wave. High B wave increased significantly at LR8-Reduction during the acupuncture stimulation in
comparison with pre-acupuncture period.

Conclusions :

The manipulation of acupuncture stimulation at LR2-Reinforcement and LR8-Reduction enhanced the activity of
sympathetic nerves and the state of arousal while that of para sympathetic nerves declined. On the other hand,
LR2-Reduction and LR8-Reinforcement developed the levels of para sympathetic nerves and relaxation.

Key Words :

Acupuncture Stimulation, Reinforcement-Reduction(fifii}), Fire-point(*k7<), Water-point(7k7%), Autonmic Nervous
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SRl AAEgloH, 54 9 A2 20074
A2 Computerized Biofeedback system$! 7l
Ut} Thought TechnologyA+2] Procomp Infinity
(Version 3.5)E ©]&3t3ith & thdzte i€
g mjwith b, Wiy, 3 EF, Al VAo
2 S48l

Akl Al AgEEE Zdo] o)atel] ool 104
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B AATATE BAF A 5T Sl digtatol
20+ 7 ®Hgtetar, gt =

o, A= 303 &t tidAtelAl S84 -

4
A 43S F4 G TR FET olgto]
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Table 1. Definition of Reinforcement-Reduction
acupuncture stimulation
Method Content
RR B SSHORREER £ @)
% O 8-10 mm ZO|Z #4560 °F 3
(Reinforcement) X7 9e19| Z@(KigsiH) RE® (A
BE = @)
BN WHOZ(DRmBEE & B8R
Bk 2 8-10 mm Z0|Z HIHI(45-60 °)F 2%
(Reduction)  ZF 69| HE(KigEMISE ieE(ieE
W = EH

AEE 43t A9F7IRR interval)E

2

L= l
Anka A5, o]l ALARI F7]9 WIkE
T3 924 (frequency domain analysis)< 4]

Al3te] VLF(power in very low frequency range:
0.040]38ke] AT 99), LF(power in low
frequency range: 0.04~0.15 Hz2 AF35 4
), HF(power in high frequency range: 0.15~
04 Hz® 1534 99), LF norm(LF power
in normalized units: LF/[Total Power-VLF]x100),
HF norm(HF power in normalized units: HF/
[Total Power-VLF]x100), LF/HF ratio®] #t<

AEh
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(2) | 3K((Electroencephalogram: EEG)

7% A5E 4% JlE(Barlobe) Al A2 ¥
Z35tlal 54 AT Czoll F&egioH, d=
g o7 WA EEG HolHE st
o] HELAERKE-0 wave) 3~6.99 Hz, AlEta}
(© wave)i= 4~7.99 Hz, low %3}3H(a wave)i=
8~999 Hz, high 2¥9Ha wave)= 10~11.99
Hz, 7752 S (sensorimotor rhythm; SMR)->-
12~14.99 Hz, middle HEFZH(B-wave)= 15~
19.99 Hz, high HIELHB wave)i= 20~29.99 Hz
2 g Akl

e ARY A4 42 SPSS/WIN 14.0
Program< ©]&slith. ¢4 2 A 583
T 200 (A B AIFHEH o]% 2080

gel), w F 5E (LA
o o)l Al 1H4 Afe]€] BlaE Repeated
measured ANOVAZ #+438}t) 123 23
A 7421 5 A A 2 ?, %%‘ <

O:

A 39 H]1+= Paired t-test®

r~1u:
_O‘L
2
n

m 2 %
1. QB S4

42t 20~29419)
AF A= A%,
Body Mass Index), &,
kTHTableII).

o7} 30%ol 9, H
A%, AAZAEM,
FAgEs gest 2

90 SMFFAD &3IX M1 M25(20104 062)

oSk
SS

Table Il. General Characteristics of the Subjects

. Cases
Characteristics (N=30)
Agelyears) 22274213
Height(cm) 161.77+4.78
Weight(kg) 51.80+5.29
BMI(kg/n?) 19.74£1.93
" none 23
Drinking yes 7
) none 30
Smoking yes 0

«N : numbers, ¥ : mean+standard deviation.

2. AlEHHO|Z(HRV)

1) 7RILRY) #ixel AHE Mot R ZF w
Zl 2o | Lo} "l
A A wmate] §F ZF3 wH F9)

VLES} LF, LF norm, LE/HF ratio & %7184
o7 §o8A F7Feka(P<0.05), HRI} HF9}
HF norm< FAE4 02 FoskA 7433tk
(P<0.05).
3 F3 vlwste] 2 F°] LF/HF ratio
574]5_}]432 9] o}ﬂl S 7F8F3 AL(P<0.05),
728k THP<0.05).
A3 Xdﬂr 3 %, 23 $° HR, VLF, LF,
LF norm, LF/HF ratio, HF, HF norm< %7
8207 Golgk x1o]7} 91 THP<0.05)(Table T).

2 1TRILR2) Bkl AE M wE F &
2 #el g0l bl
2 Ay vjwsle] 832 29 HF norme

sAA R o5 17}0} 1(P<0.05), HR
3} LF, LF norm, LF/HF ratiot %7840 &
8l 723k THP<0.05).

A Ay} vlwste] 2 2] HFSF HF norm
= FATHCE fFodAl STkl aL(P<0.05),
HRZ} LF/HF ratior= $AIA 0= {e]abA 7+
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5191 tHP<0.05). A4 A% §3 % 12 F9 HR3 LF, HF,
2 %3 wlastel WA % IF norm ¥ LF norm, HF norm, LF/HF ratiot= 57|34 ©
AR oz §oatA F71ekA(P<0.05), HRS & F]8k xpo]7h Sl ITHP<0.05)(Table IV).

A ow fFolatA HAaskalrhP<0.05).

Table Ill. Comparision of HRV among pre—acupuncture, during acupuncture and post-acupuncture periods
on LR2-Reinforcement(N=30)

Pre-A D-A  p-value | Pre-A Post-A p-value| D-A  Post-A p-value | Pre-A D-A  Post-A p-value
R Lorhy oo 00 | B Dam oo | D % oo | R NN fam o0-
WEoL% iy o | 0% i e |55 RE e |10 R Ry oo
BN Da oo | BN BN oo | BF G e | B SR %G oo
e S B oo | 0ROHE oo | BT e | TR BE T oo
o cos cpy 00 | A T oo | e TR e | B0 Ne e oo
o i BN oo | R o | RN AT e | REOBR N ooe
P R B I Rl A I B I A

HR : Heart rate, VLF : power in very low frequency range, LF : power in low frequency range, HF : power in high frequency
range, LF norm : LF power in normalized units, HF norm : HF power in normalized units., Pre-A : pre-acupuncture, D-A:
during acupuncture, Post-A: post-acupuncture, * : p<0.05, * : p<0.01,. T : meanzstandard deviation.

Table IV. Comparision of HRV among pre-acupuncture, during acupuncture and post-acupuncture periods
on LR2-Reduction(N=30)

Pre-A D-A  p-value | Pre-A  Post-A p-value | D-A  Post-A p-value | Pre-A D-A  Post-A p-value
R LSaar s 00 | By [ oo | NN B oo | 2B D% lile oo
weo BR ko e | By Bn o | 2h Bh o | By EBE O RBn
L B N T T S L
Hoon B o | B RN e | BE R0 m |55 &5 &N e
o BB AR o | BEON0 aw |BR AN we | BB 2D AD o
R S nin o | R %% owe | BB s | BEOBR 2B o
oy oa e o | Sh % om |[ e ™ | % e o

HRV : Heart rate variability, HR : Heart rate, VLF : power in very low frequency range, LF : power in low frequency range,
HF : power in high frequency range, LF norm : LF power in normalized units, HF norm : HF power in normalized units., Pre-A :
pre-acupuncture, D-A: during acupuncture, Post-A: post-acupuncture, = : p<0.05, * : p<0.01, ¥ : mean+standard deviation.

3 h

wae A Mo 7E S, 2 2 A vty §3 F9 HF norme
=z
=

R(LR
| §0| AIEIHO| = H| sAEA R o8t ST ek 1 (P<0.05), HR
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& SAA O R folatAl 7HAskSlTh(P<0.05). A A% 3 5 2R F9 HRI VIFE
A A3t waste] B3 Fo] HRS §A8  SARMEoR {Fofgh Akol7t AITHP<0.05)(Table

How fostAl HAsATHP<0.05). VLF= & V).

AlstA 0% frof et F7FskSlek(P<0.05).

Table V. Comparision of HRV among pre-acupuncture, during acupuncture and post-acupuncture periods
on LR8-Reinforcemnt (N=30)

Pre-A D-A  p-value | Pre-A  Post-A p-value | D-A  Post-A p-value | Pre-A D-A  Post-A p-value
R e o 0o | Sih L oo | B L% o8 |6 Bm e o
A R
Y EIF R E R
I R
oo ot | iom om B | m wm | s s som

HRV : Heart rate variability, HR : Heart rate, VLF : power in very low frequency range, LF : power in low frequency range,
HF : power in high frequency range, LF norm : LF power in normalized units, HF norm : HF power in normalized units.,
Pre-A : pre-acupuncture, D-A : during acupuncture, Post-A : post-acupuncture, * : p<0.05, * : p<0.01, ¥ : mean+standard
deviation.

4) #R(LRY BAE2 AE Mot 7E F & 3 F3 wwste] B3 Fo] HRE $AS
Z Fo| AlHHHO|E H|W How fFostA Aok th(P<0.05).
A A3 nlaste] §3 S 3 Fo] VL A A 74 S, 23 59 HR, VLF, LF,

LF, LF norm, LF/HF ratiot= SA4|g4 o= -F’T LF norm, LF/HF ratio, HF, HF norm< &7
oaHAl F71ek131(P<0.05), HR¥ HF, HF norm  F4C.2 23k fo)7} SIS EH(P<0.05)(Table VI).
= EAH o FATHA A8t THP<0.05).
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Table VI. Comparision of HRV among pre-acupuncture, during acupuncture and post-acupuncture periods
on LR8-Reduction(N=30)
Pre-A D-A  p-value | Pre-A  Post-A p-value| D-A  Post-A p-value | Pre-A D-A  Post-A p-value
9119 7859 9119 758 7850 7582 9119 7850 758
HR O ap70r s0m2 00" | a7 <1074 00 | sz 1072 PV | ip070 s93 +i074 OO
1123 1451 1123 1495 1451 1495 1123 1451 1495
W st saze O™ | sga raes O | sa7e caes P | waar waze waes 097
2656 3068 2656 3072 068 3072 2656 3068 3072
75 cem 00 | 715 w76 OO | sgon w76 X | 715 e 766 OO
4790 4320 4790 4180 4320 4180 4790 4320 4180
HE iges 808 092" | spe8 <1015 O™ | 1803 +1015 ¥ | 668 +803 1045 O
3030 3B% 3030 3644 B 3644 3030 3595 3644
LFrom 956 1786 000" | 1935 +1026 0" | 1786 =106 00 | +936 4786 +1026 O
HF 5879 8037 . | 5879 4884 . [ 5037 488 . [ 5379 5037 4884 .
norm  *545  +782 +545  +1061 +78  +1061 - +545 4782 +1061
LFHF 059 074 059 08 074 081 059 074 081
(aio) 025 +026 20" | x005 s037 00" | w06 s037 ' | xo5  s006 037 OO

HRV : Heart rate variability, HR : Heart rate, VLF : power in very low frequency range, LF : power in low frequency range,

HF : power in high frequency range, LF norm :
Pre-A : pre—acupuncture, D-A : during acupuncture, Post-A : post-acupuncture, * :

deviation.

Table VIl. Comparision of EEG among pre—acupuncture, during acupuncture

29 low YUytule=

oA ZHAEHTHP<0.05). E

on LR2-Reinforcement(N=30)

LF power in normalized units, HF norm :

HF power in normalized units.,
p<0.05, = : p<0.01, T : mean*standard

3t high HEla=
319 EH(P<0.05).

A A 73 F, 2 79 A A=
Ao FoF AolE Hl AxE 3

CHTable VII).

==

and post-acupuncture periods

Pre-A D-A  p-value | Pre-A  Post-A p-value| D-A  Post-A p-value | Pre-A D-A  Post-A p-value
o m m | b m e e = -
T he o ne e | nn e o ne b i
lova o0 Sy M | an Ly | gh Ba o |35 85 Gh
Hohe S o 08 | Dm wm | by w2 | om oo w0
s A% 0% e | N%O50 s [ SN0 ee | N5 X% A e
low B Go oo B | w s | S w2 | Sx on ap 5
Hh B T S 28 | Lh G 95 | Sm s 00 | Gn om am W

Pre-A : pre-acupuncture, D-A : during acupuncture, Post-A : post-acupuncture, * : p<0.05, T : mean+standard deviation.
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2 29| Ljn} H|w T3 S Rlaste] B3 o] del-Aetatg)
A A3 vlaste] 731 F9 low 2autd) Atk EARHoR  foatAd  7asitt
high &ylyl= FAgH oz Fola4A F71k (P<0.05).
J(P<0.05), HER-AERIRe} AlEfb= EAISH 0 A A 2 5, HH 5 A oA
Z FoJ8HAl 7-23H THP<0.05). low 4999} high dotat, del-Aetuke}l Alekst

A A waste] WA Fo) low gty 7F SAPRMHCR Rl AolE H3ITHP<0.05)
FASHeR Fejal SUkekRan(P<0.05), 2 (Table VI
ERAlEtotoh AlEbhs EAIS AR felsiAl 1

Table V. Comparision of EEG among pre—acupuncture, during acupuncture and post-acupuncture periods
on LR2-Reduction(N=30)

Pre-A D-A  p-value| Pre-A  Post-A p-value| D-A  Post-A p-value | Pre-A D-A  Post-A p-value
50 gw s O | gm0 | Y w08 | S0 0% e o
e R R B e B A
love S8 S 0| n Sn | bn Sw W5 | by Sm e 0
Hoha % oy W | G w0 | S5 Gm BB | 5% Sy na M
R 2% x| Sn e P | om wm ® | be om om
MIB G w28 | am om B | om om T | axm on om 19
HN B S w9 | s sy 2 | aw sy 4 | s sy e 7

Pre-A : pre-acupuncture, D-A : during acupuncture, Post-A : post-acupuncture, * : p<005, ** : p<0.01, ¥ : mean#standard
deviation.

3) HR(LRY) #iEel AR Mot R& F, & high &y FATGHOR {osHA S8
2 29| Hut dH|m 1(P<0.05), high ®Etsh= FAIHA 02 Fols)
A A7} vwste] 53 F9 low Uatuis) Al 728 THP<0.05).

high ¢33l FASA R FolatA F7hakal A A 31 7 2 F low d¥tvke}

I(P<0.05), high el SAgH oz fojsk  high ¥, high #Ebhs SASHOE F9

Al 223 THP<0.05). 3t zto]7F LA TH(P<0.05)(Table IX).

A Ast mlaste] B 9] low &upulet
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Table IX. Comparision of EEG among pre—acupuncture, during acupuncture and post-acupuncture periods
on LR8- Reinforcement(N=30)

Pre-A D-A  p-value | Pre-A  Post-A p-value | D-A  Post-A p-value | Pre-A D-A  Post-A p-value
1700 1629 1700 1620 1629 1620 1700 1629 1620
50 403 s081 22 | w40 331 22 | w281 x331 TN | a3 s28t 331 2P
14.99+4,
g 1461 14.82 1461 1499 1482 1461 1499
O i300 e OB | 1300 8171 iops  xame M | s300 06 s 2
860 986 860 1021 986 1021 860 986 1021
lowa  a07 w37 O | w307 sa00 00 | w357 w400 210 | w307 s3sr xagg 0P
_ 472 510 472 532 510 532 472 510 532
Hoh o yiss w163 07 | tiss <196 016 | w13 +196 M | +156 163 196 O
162 463 262 458 263 458 262 463 458
SMR i3 s | wm s 8| v wim R i osm sz BV
573 573 573 601 573 601 573 573 601
Low B 73 x1p9 9 | si73 w0 0 | e w2 2 | 4173 x1e9 w23 SN
. 73 701 73 682 701 682 735 701 682
HON B 1576 +os6 2 | uo7s om0 | o w034 8 | io7 some som OO
Pre-A : pre-acupuncture, D-A : during acupuncture, Post-A : post-acupuncture, * : p<0.05, = : p<001, ¥ : meantstandard
deviation.
4 mR(RY) Wil ANA M R B % 49 39 vlualel 3 ol high Ao
&l Z9| Lo} 1| EASA O 7 [28HA Z:]{./::a'oiﬂr(l—’<0.05).
A A3} vlaste] 3 %9 high WEls= AR A 1 F 2 o A $ E
EASA 07§28 Z7hEITHP<0.05). Aoz fodt Az §IolTHTable X).

Table X. Comparision of EEG among pre—acupuncture, during acupuncture

on LR8-Reduction(N=30)

and post-acupuncture periods

Pre-A D-A  p-value | Pre-A  Post-A p-value| D-A  Post-A p-value | Pre-A D-A  Post-A p-value
. 1773 1694 1773 1653 1694 1653 1773 1694 1653
50 usa wamr M2 | us3 sam | w4z wqsn M| sy wam owem TP
1512 1481 1512 1452 1481 1452 1512 1481 1452
O e im0 B | izp 355 9B | x3g0 4355 0P | 130 380 355 P
858 888 858 875 888 875 858 88 875
lowa o5 o7 B | soms s076 O | so7s o7 9N | sz w078 27 O
. 486 497 48 463 497 463 486 497 483
Hoh o yign w151 4 | s13a 133 O | wisr os1as 0 | sim oxist oxiz O
483 483 483 463 483 483 483 483 463
SMR o6 +1ar 9 | wios w124 R | s wioa 00 | sios stas os1og 2D
573 59 573 574 593 574 573 593 574
LowB 16 +13s O | s x1or Y0 | sz ox1or B | sias x18 107 M
. 696 736 696  7.13 73 713 696 73 713
HON B g ao18 9 | wigr w03 4 | w18 w203 20 | s 218 208 0
Pre-A : pre-acupuncture, D-A : during acupuncture, Post-A : post-acupuncture, = : p<005, ** : p<0.01, ¥ : mean#standard
deviation.
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