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Analgesic Effect of Electroacupuncture on the Pain
Induced by Electrical Stimulation

Joon Ha Hwang

Department of Physiology, School of Medicine, Kyungpook National University

The present experiment was performed in 35 normal male volunteers to evaluate the effect of
electroacupuncture on the human nociception more clearly and to demonstrate the effect of different
parameters of electrical stimulation through acupuncture needles.

The threshold of the pain(Tp) and the nociceptive flexion reflex(Tr), the threshold for intolerable
pain(Tip) and that for obtaining maximal reflex response(Tmr) were studied before and after
electroacupuncture performed on the acupoints of tsusanli and hsuanchung.

1) For the pricking pain, electroacupuncture with intermittent stimulation induced a significant
decrease in Tp which recovered after removal of the needles. There was no significant change in other
thresholds.

2) For the dull pain, electroacupuncture with intermittent stimulation produced a significant increase
in Tp which continued after removal of the needles. But there was no significant change in Tip.
Electroacupuncture with continuous stimulation induced a slight increase in Tp.

3) After resting without electroacupuncture, Tp and Tip of the dull pain were slightly decreased.

These results suggest that electroacupuncture had no significant analgesic effect on the pricking pain
induced by electrical stimulation of the foot skin. However, electroacupuncture with intermittent
stimulation had significant analgesic effect on the weak dull pain and it had slightly greater analgesic

effect than electroacupuncture with continuous stimulation.
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Left : experimental set up for stimulating the foot skin in the distal receptive field of the sural

nerve, recording reflex activity from the biceps femoris muscle (Bi) and conducting electroacu-
puncture. Right : typical examples of recruitment of the nociceptive reflex activity (direct

EMG) as a function of stimulus intensity.
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Fig. 2.
Right :

: method for calculating the reflex threshold (Tr) and the threshold for obtaining a maxi-
method for calculating the pain threshold (Tp) and the

threshold for intolerable pain (Tip) (a. u. = arbitrary units).
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Table 1. Effects of electroacupuncture with intermittent stimulation on the 4 thresholds of the prick-
ing pain as defined in Fig. 2. '

Before During electroacupuncture After removal of
Threshold —_— needles

mA mA (%) mA (%)

Tr 7.76 7.76 ( 0.0 8.32 ( 7.2)
0.51 0.92 1.04

Tp 7.01 5.93 ** (—15.4) 6.87 (—2.0)
0.32 0.33 0.45

Tmr 25.93 31.17 ( 20.2) 31.02 (19.6)
2.06 6.01 3.68

Tip 25.40 25.23 (- 0.7) 26.40 ( 3.9)
0.87 0.94 1.18

Values are means and standard errors.

Significantly different from before : ** p < 0.01.

No. of subjects is 23.

Values in the parentheses are % change from before in the related threshold.
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Fig. 3. Effects of electroacupuncture with intermittent stimulation on the nociceptive reflex activity
(left) and the corresponding subjective pricking pain sensation (right) induced by stimulating
the skin in the distal receptive field of the sural nerve (a. u. = arbitrary units).
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Table 2. Effects of electroacupuncture with intermittent or continuous stimulation on the thresholds

of dull pain sensation as defined in Fig. 2.

Electroacupuncture  Before

After removal

EA 1 EA 2

Threshold . $ of needles
stimulation mA mA (%) mA (%) mA (%
Tp intermittent 5.61 6.30 (12.3)  6.69* (19.3)  6.72* (19.8)
0.43 0.54 0.62 0.43
continuous 5.61 5.44 (—3.0) 6.21 (10.7) 6.03 ( 7.5)
0.51 0.51 0.33 0.47
Tip intermittent 19.69 20.74 ( 5.3) 21.59 ( 9.6) 21.49 ( 9.1)
0.47 0.84 1.24 1.05
continuous 20.65 21.58 ( 4.5) 21.24 ( 2.9) 20.86 ( 1.0)
0.95 0.45 0.80 0.94

EA 1 : During electroacupuncture after intermittent or continuous stimulation for 30 min.
EA 2 : During electroacupuncutre immediately after EA 1.
No. of subjects for intermittent stimulation is 9 and that for continuous stimulation is 8.

Values are means and standard errors.
Significantly different from before : * p< 0.05.

Values in the parentheses are % change from before in the related threshold.
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Fig. 4. Effects of electroacupuncture with intermittent (left) or continuous (right) stimulation on the
subjective dull pain sensation. Electroacupuncture 1 : during electoacupuncture after inter-
mittent or continuous stimulation for 30 min. Electroacupuncture 2 : during electroacupun-
cture immediately after electroacupuncture 1.

Table 3. Changes in the thresholds of dull pain sensation after resting and repetitive pain stimulation
without acupuncture

Threshold Before 1 —_2 -3
mA mA (%) mA (%) mA (%)
Tp 5.72 488 (-14.7) 4.78 (-16.4) 5.50 (—3.8)
0.78 0.61 0.43 0.61
Tip 20.23 19.22 (= 5.0) 18.93% (— 6.4) 19.73  (=2.5)
1.58 0.97 1.51 1.31

1 : After resting for 30 min without acupuncture.

2 : Immedijately after 1.

3 : Immediately after 2.

Values are means and standard errors.

Significantly different from before : * P < 0.05.

No. of subjects is 6.

Values in the parentheses are % change from before in the related threshold.
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A Sl wetd Aol @ Aol Frtslo] A
A AFEIH} o F3HA vebd dEeleta
Az, o|gA Fo1d §49 At A& W F
A= AL fAEY ez, ARAT| B Fol=
AE a7} o717t ot A4E FHsAS e
g £ 45 YA 2Ed A9 4 e AW
o E-7oll dfq 92 (Tip) £ F2ld 2ol & ehd
A grom g, 73 5ol s AAATol
o2 3% ehiA gskchn & 45 Al o
AEZ A 550 AA SR A 2 DAl
daide AAYUA olok|E 47+ g Wall
(1984) & 74g A7 ATl o8 TS 82 A5
UE 5o AAAGE] TG TS H ol
A AdA o g e 4 g8 A5 2 2 excitatory
postsynaptic potentiabg f-14t3}7] wll-Fof o|FA |
utgl 222l S5 AAV A A= 4iA
A7 7t A & Aeletz & = Y+,

A AT ohd gl=lol] &8 Bl W} A
£ ololi 7] Y&l AAATsE 7| 7hakE 25 glo]
FAak 2170 &, AEA 330l AH TFE 7H
Bt} 2 Az B AAFo] AiHe Fo
wslgon, F4 & A 55 4 ool uls) F
sl o oS ghaE Aoz By, FA o dkgF
ol 8% o] 578 74 7)A et AE ¢
4 A=t

A A 9ol ota} vehts A5 a7 Asols
ko] 7} 9l o} A face, neck, thoraxell A =}3 & 3}7} o
Zvtl: ¥ 3 (Shanghai Institute of Chinese Medi-
cine, 1982) 7} 3leh, 2@ d] footl HE AEwtH &
238 AAo] owlAx 9zl It (Pomeranz et al,
1977) AA 2 450l ol&3te A4+ 2 gl X3
t}, uboll blink reflex24 % 482 AL
Willer et al. (1982) o] Al & ol 4] = face?] supraorbital
nerved A7) A3 0.2 4 Fug S5l o3 A3
o] A5 AAE eblglicta sliet, & Agl
A+ foorel] Fubd 5ol Wi AAATH 2A-E
HAsle] BokEd o] Anrh AA RE F9el 2
2 Hgscky & ++ gzl

Foko) & Aoz 3 A4 IVe] Zx2 30
3 o)A RxA A4S AVAFIAS o A
8 A¥o] KA Fasd o, AgARRE
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A 8tE] £ 100mVE A5 S doll & 24l
% H3e 2 XPde 2 (Paketal
1985)7} glek, sofo] Aol g VAT As A
& T + Y 42t 4 o 222 (Han
et al. 1980), £ AFoj] &3 A= A5 a8
o ZAEAE e, add AFAEE o] A==
goll X3 olfr&, A Z=E o ¥4 A% 94
Ao\ Al stressE 2 3R] wLolct,

AFEEE ALE A% 8 AAS =349
71 98 & A PTo A AVH oz S T
e 9 F4ol e 2HEA "ot AlA o=
8ol o] Ard 2 54 T4 sEAe A
W A sl ARA LSS A w3 zel 5
of, Wyl F-9o 2 F F99f el st 7
A= 3 gx o] 4] FFol el = o FE &
Bolokx sphgenf(Wall, 1984), oA wH3td 4
ol A& o] gl A4 Aol Hl& A3~
Fo AFEHE o & = Ad%z: FHYH
(Chapman et al. 1983), 2 A& o)A % dull painoj
i g5 £ dlolle, 3ale dejs} b5 & &
ARSHAl 8b7] He B5E Fushke vl A A
FHae] A7 =F & mykot AdA oz 7] Hd
FHE obFEl=E Apolzh gleka 3l

Aol AFEAE v+ 1Al dfsiA = of
Ax F8AT Aol g oz A F99
FARANAE B8 F52 A7t Adse] AFE
3% vehdsha A7sleln gle(Chiang et al
1973), 2o 2835t 7|22 FE endogenous
opiate system®] 243} ul-Foj2tz A 7ts]o{ A o
1} (Mayer et al. 1977; Pomeranz et al. 1977; Fu et
al. 1980; Paik et al. 1981), S0} o0& A3}
+ 2.3 (Chapman et al. 1983) % i}, = Weo &
3 59 AL 9 (Roizen et al. 1985), Z-& 4l
Ao g FH FEFE /AL o (Willer et al.
1984), ofuj= stressE Zel g2 ol (Lewis et al.
1984) AFENE A& 4 Usivhe Lt gled
HAHAT3 o] &) FEAH F& Aoldol il &
o2 v B A7t 7=,

u

z B

AA A AAAFS) Jel = AGEA] A= &
£ o] ¥93] Wi, = A3 s¥te AT
parametero]] whg f 7o Ao]F dotn A E A
q& AAs5,

71748t Aol FA 359§ Ao 2 sural nervel]
Whe 925 Fake) e g Ao AT §
Ialgler o] wl wr7le FAH 4L <

B

glo =
i

.ﬁ_ 1

2 3 A]3}A] 313, biceps femoris muscleol] 87|
F2UHE EMGE 4314, 747 £33
Sof it 4FHATAE TR, o A4
& Bl AAAS A5 549 AA(Tp)ot 22
ghabe] 9 (Tr), Ad + Y& gz 549
32 (Tip) 9 Aol Z2WALe) A (Tror) & F5hod
dasger, ARATE 3¢ $0E 52 94
9] A4 4] (tsusanli) 9} ¥ (hsuanchung)of] 4
Asheteh,

Pricking painol] Hhe) T3} AAAZE A4 7
$ Tp Fo3 RLagcst 42 W § 529
93 Tr, Tipk Wohe Wsh} gglow Tmre o
£ Z7h9900 9% WS ohigleh,

Dull paine] 93} 549} AWAFE 74 2ol
£ Tort §ol5hAl 27hslglen] o] AaE A4S W
Fol = A= gl Tipe #93 Aol & bl =]
%k}, Dull paino] 3} A4t AWATE A%
ASole Tp7t & F7hs olet,

ARAAS glol FA= AT F U 55 o
8| A= Tp, Tiprt 714ElE Zo2 Wsigdr,

ol A4S F3s| & off sixlof AriHdez Ryt
pricking pianol] tis| A& A A A}Fo] W2 AF &
& el Al ¢iots, Z=71 93 dull pained] of
A= et AT o] o AFEAE e}
igled, gt AAATL ddsl AT
G4 Be UF E3E ATk T 4 A

u
=]

fo ol rir 3L ofy 2
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