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Effect of Electroacupuncture Stimulation on
Heart Rate Variability in Healthy Adults

Kim Min-su, Kwak Min-ah’, Jang Woo-seok’, Rhie Ki-tae™, Jeong Kee-sam"™",
Jung Tae-young™**, Seo Jung-chul"*"*, Seo Hae~gyoung and An Hee-duk

Department of Oriental Rehabilitation Medicine,
*Internal Medicine and *****Acupuncture & Moxibustion,
College of Oriental Medicine, Daegu Haany University,

“Department of Biology of Kyung—-Hee University,
**Department of Medical Information System,
Yong-In Song-Dam College,

****Je-Han Oriental Medical Academy

Objective : The effects of electroacupuncture(EA) stimulation on heart rate variability(HRV) for healthy adults
are investigated with power spectrum analysis(PSA) of HRV.

Methods : The HRVs of every 10 minute for 22 healthy volunteers(13 men and 9 women) were measured for an
hour with SA—3000P(Medicore Co., Ltd., Korea). The median age with arithmetic range of 13 men and 9 women
was 26.00 years with 22.75~27.00 years. The initial 20 minutes were defined as baseline period(pre—EA period), the
following 20 minutes as the EA period and the last 20 minutes as the post—EA period. In each EA periods, volunteers
received EA(2Hz, 0.6~0.8ms duration, maximal tolerated stimulation without discomfort) on the right Zusanli(ST36),
Shangjuxu(ST37) acupoints while supine, resting.
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not significantly changed.

autonomic nervous system.

nervous system

Results: Heart rate of volunteers at post—EA period was significantly decreased compare to that of pre—EA
period, while SDNN at post—EA period was significantly increased. Heart rate at EA period was significantly
decreased compare to that of pre—EA period, but Ln(LF) and LE/HF at EA period were significantly increased.
Ln(HF) at post—EA period was significantly decreased compare to that of EA period, while the other variables were

Conclusions : The results suggest that EA in healthy adults is associated with changed activity in the sympathetic
and parasympathetic nervous system. Further study is needed for investigating the effects of EA on HRV and

Key words : Electroacupuncture(EA), Power spectrum analysis(PSA), Heart rate variability(HRV), Autonomic
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Fig. 1.
Study.

The heart rate variability(HRV) was compared for 3
different stages, the 20min pre—electroacupuncture sti-
mulation period(pre—EA period), the 20min electro-
acupuncture stimulation period(EA period) and the 20
min post—electroacupuncture stimulation period{post—
EA period). Marked symbols with I is the time of HRV
was measured and ¥ is the time of electroacupuncture
stimulation(EA) was treated.
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Table 1. The Change of HRV between Pre—EA
Period and Post—EA Period.

Items of Pre-EA period Post-EA period

HRV Stage 2 Stage 5 Stage 6
HRT 67.50 64.55" 64.70"
(62.55~73.15) (59.30~70.75) (61.08~73.05)
42.95 52.807 45.40°
SDNN (34.17~55.63) (42.62~68.13) (37.35~55.88)
5.61 5.91 5.50
LoHE) o 06-623)  (496-636) (4.70~6.26)
6.03 6.30 5.83
LaE) (6 46-636)  (537~7.08) (5.48~6.64)
7.38 7.61 7.39
Ln(TP) (6 58~778)  (680~828)  (6.69~7.60)
139 1.69 1.58
LE/HF 0.84~2.09 (1.06~2.67) (0.89~3.92)

Values are presented as medians(25th~75th percen-
tiles).

HRV : Heart rate variability, Pre—EA period : pre—
electroacupuncture stimulation period, Post—FA period
' post—electroacupuncture stimulation period, HRT :
Heart rate, SDNN : standard deviation of all normal
R-R intervals, Ln(HF) : log—transformed high frequ-
ency power, Ln(LF) : log—transformed low frequency
power, Ln(TP) : log—transformed total power, LF/HF
: LE/HF Ratio

" : Significantly different from stage 5 : p<0.05)

L Significantly different from stage 2(" : p<0.05)

7kt o, stage 63 23k 2olrt it

Ln(HF), Ln(LF), La(TP), LF/HF= 2% A3
A= 29 stage 59 6 ZHell §9JE Apolr}h A,
A3 A= A stage 29F 93 A2 & stage 6 74
F9% zto]7} AT Table 1>.

2. T8 A= dat ®FE X=719f HRve
tHat
ArE AQ A35719 stage 37 43kl 9%

(p<0.001) Aol7} U3, AH A2 A stage 29
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67.50(62.55~73.15) 8l/-elA AA AF7] stage
49] 63.15(59.98~71.03)8)/F 22 {F8A (p=
0.002) ZrAxstg o) stage 3= F2g xpo|rt
ATt

Ln(HF) & A3 A=5719 stage 33 43kl gt
(p=0.036) #fol7} QI3 AR A= A stage 2%
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Ln(LF)+ AA =719 stage 37 43¢ #9)
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Table 2. The Change of HRV between Pre—EA
Period and EA Period.

Items of Pre-EA period EA period
HRV Stage 2 Stage 3 Stage 4
HRT 67.50 66.50 63.15°"
(62.55~73.15) (62.30~75.15) (59.98~71.03)
42.95 50.70 46.65
SDNN (34.17~55.63) (35.68~60.50) (41.13~57.65)
5.61 5.54 5.847
In(HE) (5 08-623)  (4.55~636) (5.20~641)
6.03 6.19 6.58 11
Ln(LE) (5.46~6.36) (5.24~6.76)  (5.50~6.98)
738 7.33 7.49
In(TP) (6 s8~778) (6.74~7.95) (6.78~7.97)
1.39 1.63 1428
LE/HF (0.84~2.09) (0.90~2.32)  (0.93~3.66)

Values are presented as medians(25th~75th percen-
tiles).

HRYV : Heart rate variability, Pre—EA period : pre—
electroacupuncture stimulation period, EA period :
electroacupuncture stimulation period, HRT : Heart
rate, SDNN : standard deviation of all normal R—R
intervals, Ln(HF) : log—transformed high frequency
power, Ln(LF) : log—transformed low frequency power,
Ln(TP) : log—transformed total power, LF/HF : LF/HF
Ratio

" : Significantly different from stage 3(* : p<0.001)

t: Significantly different from stage 3(t : p<0.05)

¥ : Significantly different from stage 2(¥ : p<0.01)

$ . Significantly different from stage 2(§ : p<0.05)
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LF/HF &= A3 23719 stage 33} 47kl #23t
zoj7h A, A A3 A stage 29 1.39(0.84
~2.09) 14 HA A3F7] stage 49 1.42(0.93~
3.66) 2 #2&H Al (p=0.042) F715t% )

SDNN, Ln(TP)& EF AH 22719 stage 31
43kl &t Apol7t Y, AR A= A stage 2
g} AR AF7) stage 47kl F28 zkel7t (st
<Table 2>.

3. HE X=F712 MEH K= =2 HRvE
t
g A3 25719 stage 33 434l &
(p<0.001) Zol7k YA, AZAS £ stage 5
s} 67t @ Apojzt lith HAA=FT] stage
3, 49} AF AF F stage 670lE A3 Zo)s}
AT

SDNN& A% A=719] stage 3% 47kl 2@
o]zt g, M A= F9 stage 58 67tele
T8 (p=0.026) 20| 7t ek A A=7] stage
48} BA A2 F stage 5, 670lE F3 2jol7}
ATt

Ln(HF) = A3 x27)9] stage 33 47k £9
& (p=0.036) Aol7t UL, AH A= £ stage
59 67tell= ®% Zo|rt AUt AR A5V
stage 49| 5.84(5.20~6.41) M ¥H A= F stage
69 5.50(4.70~6.26) 2.2 23l (p=0.009) %
4281811, stage 33 67kl /98 xbo]rt A

Ln(LF) & A3 A35719] stage 33 47l #
§H(p=0.026) zoi7t AT, AF AT £ stage
58 67tele KF Aolrt Atk AR A=Y
stage 3, 48} A3 A= F stage 67t /2%

o7} g

il

fol

X

161



E X0 Zo YOS HEHEY DRE I

Table 3. The Change of HRV between EA Pe-
riod and Post—EA Period.

Ttems of EA period Post—EA period
HRV  Stage 3 Stage 4 Stage 5  Stage 6
wry | 66:50 63.15" 64.55 64.70
(6230~75.15) (59.98~71.03) (59.30~70.75) (61.08~73.05)
50.70 46.65 52.80 45.40"
SDNN (35.68~60.50) (41.13~57.65) (42.62~68.13) (3735~55.88)
5.54 5.84! 5.91 550%
Ln(HE) o030 (520~6410  @%636) (470~620
6.19 6.58" 6.30 5.83
LollE) i 676 G30~698) (537-708) G48~664)
, 7.33 7.49 7.61 739
La(TP) (674~795)  (6.78~797) (6.80~8.28)  (6.69~7.60)
1.63 142 1.69 1.58
LF/HF (090~232)  (0.93~3.66) (L06~267) (0.89~3.92)

Values are presented as medians(25th~75th percen-
tiles).

HRYV : Heart rate variability, EA period : electroacu-

puncture stimulation period, Post—-EA period : post-

electroacupuncture stimulation period, HRT : Heart ra-

te, SDNN : standard deviation of all normal R-R inter-

vals, Ln(HF) : log—transformed high frequency power,

Ln(LF) : log—transformed low frequency power, Ln(TP)

* log-transformed total power, LF/HF : LF/HF Ratio

! : Significantly different from stage 3(' 1 p<0.001)

: Significantly different from stage 3(' : p<0.05)

: Significantly different from stage 5(f p<0.05)

: Significantly different from stage 4(* : p<0.0D)

Ln(TP), LF/HF &= &% A& &A=719 stage 33
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