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2 Hz
H (soleus H reflex)
2 Hz 100 Hz
1)
2) 2Hz
(HAANN.S. LY-257) 2Hz 40mA 15 3) 100Hz
100Hz 20mA 15 4)
15
1) 2)
15 4-5 9-10
14-15 H 3)
4-5 9-10 H
2Hz 100Hz
100Hz 2Hz H
2Hz 100 Hz H 100 Hz

2 Hz



2Hz
reflex)

2Hz

(17)
Hz

El I1

supraspina
100Hz

2Hz  100Hz (cutaneous

3Hz
2Hz 100 Hz
(E1)
(E2 2 Hz 2
11 100Hz
El E2
E2 2Hz 2Hz
11
subcortical cortical level
habituation

Vi



12 2Hz

2 3
4 5
2 Hz (blink reflex)  R1 component
H
(polysynaptic reflex) R2 component (depressive
effect) ® 2 Hz
(monsynaptic reflex)
H la ( 11
789 10 11
H
12
(TENS,100Hz)
B Waker 1982
(20H2) (clonus)
(hyperreflexia)
14
(100HZ)TENS
(2HZ)TENS

15 16

? (dynorphin)

2Hz 100Hz H

1 H

2Hz  100Hz



ES

EMIG recorder

11. H
la

simulator, -: cathode, +: anode

11
17 18 El
subcortical™®  E2
descending pyramidal tract®

(

1.2)21 22

o
ES: dectrica

El
E2
11 supraspina
supraspinal, sensori-motor



2Hz

2Hz
(LI 4, Hegu acupoint)

100 Hz

————————— * Sensori-motor cortex
f !}— A
' FAl .
iy | 7 |
f.» - e » Thalamo-cortical fibers
( ) . = .r' .'\_ I
>~ _/’] [ ]
K L | / \&E3j------"3---3-3----# Thalamus
[ | X/
g L =~ 4
ill ..__ —) A ._r
e Ay A b :*-,;{- _'_/
) L
MMedial lemniscus <---------------—-- e | —-—-—--“b-:%;l----——----h Corticospinal tract
| o
Dorsal colummn 4—-----------—------ \{ | i
O S0 AL ".l | — . p Spinal cord
afferenty, 15t
Index finger ‘_E;F“?r‘* T 7
B i dferent
|
|
10D '.
IIII
1.2, (10D)

SN0y NEVes,
dorsal columns, the media lemnisca pathway, thdamus and relay in
sensori-motor cortex,

corticospina tract



23

()
(
() (1)
2 ©
() 0.5-0.8
() 1

46  Scribonius Largus

24

(Luigi Galvani)



1816

® 1825
(Sarlandiere)
1902
26
IC
1965 (Ronad Melzack) (Peatrick Wall)
(Gate control)
2 (TENS)
TENS
(50-200H2) ( )
2-4 | TENS
(2-4H2) ( )
20 30
28 Na oxone
(100H2) 2-3
3-5Hz 35

Naloxone
29



HANS: Han's Acupoint
Nerve Stimulator

TENS
LI 4 ST 36
* HANS
(manua needling) (electroacupuncture)
1. (bidirectional rectangular waves):
2. (constant current output): mA
3. : 2Hz 0.6ms 100Hz 0.2ms
4. (1) (acupoaints)
)
2/100Hz mode AM
2/100Hz mode 100Hz AM
2/100Hz mode™ (3) 8-10mA

10-12mA
12-20mA



()

32

(Polymodal receptor; PMR) Kawakita(1993)

PMR PMR

PMR

Ad Cfiber
PMR PMR

DNIC (Diffuse noxious inhibitory control)
PMR

33

PMR SubstanceP CGRP

Substance P Histamine



Substance P

( ")

PG K Bradykinin Histamine Serotonin

()

35

36

Histamine

37



2.7 Group I (AR ,Ay fibers % AB Ay

86

41

45 /)

HRP

32

a )

HRP



2

5 Atropine 1ml

M el zack

43 44
wdl 1965
TENS
Fos-like-immunoreactivity(FLI)
FLI
c-fos
c-fos

FLI
PAG

10

42



(stress)
FLI FLI

47

(NRM)  Raphe-spina(R-S) neuron

(DLF)
438
5-HT »
5-HT %
5-HT >
PCPA (p-chloroamphatamine) %2
53
NE
NE a NE a
54 55 DA 39
Ach
Atropine  HC-3 (Hemicholine Ach )
56
Pickel (Noradrenergic)
(Serotonergic) > Crepsi PCPA G5HT
58 NE
5-HT 5-HT
(NRM) (LC)

(Opiate-like substance; OLS)
3 -endorphin

o) 60

59

11



? ? (MEK) ?

(LEK) o1
C-AMP ?
62
3 -endorphin
OoLS
?
OLS
63
5HT OLS
5-HT
OLS
64
(nucleus raphe magnus, NRM) (nucleus reticularis
magnocellularis) (nucleus reticularis gigantocdlularis;
NRGC) (nucleus paragigantocd lularis lateralis)
(PAG)
65
2Hz 5 TP (tail pressure pain)
Naloxone enkephalinergic
66
(nucleus submedius,Sm)
Ad C
Sm Sm
(VLO) VLO

12



PAG

Sm
Sm-VLO-PAG
Sm VLO
67
2 CSF ?
(cholecystokinin-8; CCK-8) 6-8
CCK-8 30
8
CCKp
CCK-8 M K
o ( ) CCK-8
CCK-8 IP3
CCK (100H2)
(2H2) CCK-8
M K 0O
? CCK-8
CCKpg CCK-8
( )
68
CCK

CCK-8 69

13

PAG

CCK-8



()

(excitatory postsynaptic

(temporal summation)

4Hz 200Hz
4Hz  200Hz

C )

(patial summation)

Johnansson

(100-200

potential; EPSP)

Cheng 0.2Hz
(0.2H2)
70
EPSP
(Myxicola)
71
M
72
M
(rVLM)
73
(100Hz) (5

5-20

14



(

)

C
@ )
()
74
2KHz 5KHz
Naloxone (20mg/kg) 2KHz
50 5KHz &
”?
Cheng  Pomeranz Naoxone (Img/kg)
(200H2) " Solund  Eriksson
TENS Naoxone
TENS "
Naoxone
2 15 100Hz 50 Naloxone
053 1.02 24mgkg (1,2,3V)
Naloxone 2/15Hz
Naoxone (20mg/kg) & 2Hz
M- O - 100Hz K -

2/15Hz M- 0- K-

15



2Hz  100Hz 79 80
B-  ?2( ) ? (

? 81 82
TENS
(2HZ)TENS ir-MEAP (100HZ2)TENS
ir-DynA
(2H2) P (substance P,
SP) (SP-ir) (15H2) (100H2)
(2/15H2) SP-ir
SP (2H2)
? SP (15H2)
SP ? ? (100H2)
SP ? %
2.
2Hz B -
: B - ?
? 100Hz
2 84 85
c-fos
2Hz 100Hz c-fos
FLI (Fos-like immunoreactive) 2Hz
100Hz 2Hz
100Hz ( ) 2Hz
100Hz ?
2Hz preproenkephalin(PPE) mRNA
100Hz preprodynorphin(PPD) mRNA %

16



Cheng Pomeranz 1979 PCPA (p-chlorophenylalanine,
5-HT synthesisinhibitor) (mice)
8 ZhangM Han JS 1985
5-HT (rat)
88
2Hz 10Hz 100Hz NE
5-HT 10u g/kg 5-HT
(100H2) o -MT(tyrosine hydroxylase
inhibitor) i.p. 100Hz prazosin(a 1 blocker)
I.p. clonidine(a 2 agonist)i.p. yohimbine i.p.
2Hz  10Hz 100Hz
a2 al a?2?
89 90
H
( H
1. Paul Hoffman 1918 (submaximal)
(latency) (Achilles reflex) o Magladery
McDougd H %
2. H (monosynaptic)
la a

17



93

(muscle spindle) la H

3. 8% *
4, %
H

9% 97

5. H
1 adpha (antidromic)

98 2 99 3

Renshaw inhibition'® ** 4 supramaximal
(central inhibition) 102
( ) 103
1 0.5-1.0msec long-duration pulses
2. (bipolar electrode) (cathode) (proximdl)
3. 3-5 104
(attenuation)

18



) H

Hugon

Braddom& Johnson 1% 1
(positive deflection) "half and half method"""”’

(negative deflection)
offman's original eectrode placement
Gl 10
G2: Achillestendon
Hugon's method
Hugon's method

Ra (active eectrode): (gastrocnemius muscle)insertion
2

Rr (reference electrode): Ra 3
Braddomé& Johnson's method
Ra (active eectrode):

Rr (reference electrode): Achillestendon  insertion
Haf-and-half method

G1 €eectrode: (medial tibial condyle)

G2 electrode: (cdf)

hdf-and-haf method Hmax

biphasic, initial negative triphasic, initial positive
deflection

19



() H

1. 5 0.2Hz
habituation error*®

109

110
3.

111 112

MR

5. Triceps Surae H

114

6. Triceps surae

hamstring muscle Triceps surae s

7. Cdoric H 116 117

8. H s

20



activity)
120

10.
H 121

11. H (vibration)

"busy line" interference

presynaptic inhibition'*

123

12.
H 124
(50Hz  99H2z)
13.
( ) 127

1 active electrode
(positive deflection)™®

21

(Achilles tendon jerk)

motor point

(background fusimotor

119

Jendrassk maneuver

central

125

(attentional process)



129

3 H 27420 <31  ms
H <2.0ms™°

4. HIM (ratio of the peak-to-peak maxima H reflex to maximal
M-amplitude) (motoneuron pooal)
(excitability) H H/M rdio

0.7°"  Hmax/Mmax side-to-side amplitude asymmetry

5 H recruitment curve (intervention)
tendon vibration, muscle stretch, 132

()

1. H 133
H-M latency T11

134

2. H

135 136 137

22



SI L5 138
H S1
Guillan-Barre
/ H Ce/IC7
139
4 H
H/M H (Recovery
curve)
(spasticity)
(hemiplegic) (uninvolved side)
(control)** H
7891011
H
12
(TENS,100H2)
TENS
B Waker 1982 (20H2)
(clonus)
(hyperreflexia) 1
(100HZ2)TENS
(2HZ)TENS ?

1516

23



cutaneous r eflex

()

1718 excitatory component

(ED) spina origin inhibitory component (11)
o motoneuron cortex level 0
excitatory component (E2, LLR2)
(transcortical pathway)

20

( ) 141

20
inhibitory phase

(ring electrodes) PIPjoint proximal
dista 0.2 mssguare pulses 3 Hz 4  sensory
threshold Latencies 155 sensory
threshold 10 -50
amplitudes A

()

(belly)

2 4



(styloid process of the radius)

(20Hz-10kH2) 200ms 128-512
()
El 11
E2 E2  EMG activity
10 E1 ELI1-E2  |11-E2
E1-11

Latencies are measured to the peaks of the reproducible maxima or
minima of the 9gnd.

Al relative pesk-to peak amplitudes between E1 and 11
A2: relaive peak-to peak amplitudes between |1 and E2
ATA2(AQ): AQ<1(75 of norma subjects), AQ>=1(25 )

(arm length)
100

superficial radial nerve thenar muscle

()

25



Peak latency (ms) Amplitude
Average Normalized
El 40.3 959.8
1 50.9 75.5
E2 65.8 97.6
E1-E2 25.6
Al 43.0
A2 72.1
AQ 0.7
127  children(aged 3-18 ) E1l
children 11 E2
14-15 adult 1

()

corticospinal tract Ascending

20

late component

1. Multiple sclerosis®

2. Dorsa column and corticospind
attenuated and delayed

dorsal column, motor cortex,

descending pathways lesion

screening

lesons. E1 unchanged, E2

3. Damage to motor cortex: both 11 and E2 absent™

26



Parkinson's disease; 11 diminished™®

L acunar infarctions*®

superficid radia nerve median nerve:
. Multiple sclerosis: rsn-LLR |1 delayed or absent
. Huntington's disease: rsnLLR Il are frequently absent

*Choreatic movements due to other etiology (Sydenham's chorea,
stroke...) have norma reflexes.

. Spadticity of various origins: rsn-LLR |1 frequently lacking

. Myoclonus, corticobasal ganglionic  degeneration: rsnLLRs
enhanced™

27



20 30 (

145
H

(tonic neck reflex) 10

0

147

(Active eectrode)
(media tibial condyle)
(Reference electrodes)

(skin-electrode impedance)
31

28

2 )
22639 )

24-26

17
110 (dorsiflexion)

(calf)
(Ground electrode)
( 31

10KW



apex of medial thia tihial condyle
malleolus

3.1. “ Hdf-and-haf method ” . G1: active electrode, G2: reference

electrode, GO: ground electrode. The e ectrodes touched skin surface
tightly.

1ms (Velcro)
(posterior tibiad nerve)(
3.2 0.1Hz 0.51mA H
H

Neuropack Four Mini averager (Evoked potential measuring
system, MEB-5304K, Nihon Kohden, Tokyo, Japan) H reflex
sengitivity 51 V bandpassfilter 20Hz 3KHz

50ms H

H

(3.55cm)

29



(HAN.S.

LY-257) 2Hz 0.6ms 100Hz
0.2ms( 3.2
1). 2). 2Hz 2Hz 40mA
15 3). 100Hz 100Hz 20mA
15 4).
15
Yo waveforms
T TEH 5] 2= Wl
[ = =100 Hz st
a_Jg
EMG recorder - + O
1/;;1.-3;0 o
!/Hegu Acupoint(LL4)
; Stimulator Rizht Hand
Ground Elecirode
Active Elecirode
Reference Electrode
o
i
3.2.H -: cathode, +: anode

30



3.3.H

H
1)
Hmax
(accommodation)
H 2)
4-5 9-10 14-15

(post-stimulation period)
9-10 H

31

(baseline period)
Hmax/2

(stimulation period)

15

4-5

3)



=+

one-way ANOVAs for repeated measures)
Scheffe
p 0.05

32



2 #HA 26 + 4

24-26
splint

(skin-electrode impedance) 10KW
31

(ring electrodes)
PIPjoint  proximal 3cm distal
02ms 0.2msin square pulses 3 Hz
4 sensory threshold

33



EMG amplifier (Medelec Sapphire Premiere Plus, Oxford, UK)
bandpass filter 20Hz 2KHz
100 ms 256
stimulus artifact
100 o =
11 E2 11 E2 ( 39

34. A
The characteristics are an
initial short latency excitatory wave (E1), followed by an inhibitory wave
(11), then along latency excitatory wave (E2). The latencies of E1, |1 or
E2 were determined from stimulus artifact to the peak. The peak to peak
amplitudes of E1-11 (A1) and I1-E2 (A2) were measured at the arrows.
The analysis time was 100 ms.

34



Isometric

abduction 20 force transducer
digital voltmeter visual feedback constant
(3.5%5cm)
(H.A.N.S.
LY-257) 2Hz
0.6ms 100Hz 0.2ms (35, 3.6)
1) Control assessment
(3.5*5cm)
(HAA.IN.S. LY-257)
2) 2 Hz TENS assessment Control assessment 2Hz
30mA 3) 100 Hz TENS assessment
Control assessment 100 Hz 10mA
4) EA assessment: 1
0.5
2Hz 0.6ms
2mA
1) Basdine period BP TENS
EA 2) (stimulus period
SP) 2 Hz
TENS 100HzZzTENS 2HzEA 10 5-10

3) (post-stimulus period PP)
510

35



0 2rns
Constant cumrent stimulator 1.

v
k. -3

wavefomms

3.5. The pogtioning of
the stimulator ring electrodes was shown. -: cathode, +: anode. The first
dorsal interosseous muscle (I0OD) is located between the thumb and the
index finger. Recording of the averaged compound action potential was
made via surface eectrodes (filled circles): A (active eectrode); R
(reference electrode); G (ground electrode).

36



3.6.

with the forearm supported by a splint.

+

one-way ANOVASs for repeated measures

Scheffe

37

Supectswere ssated

p 0.05



Soleus popliteal fossa
- - H
29 ms M ( 4.2

4.1).

muh._/'\/ M /\f_ \__/\/_. P_f\(_
pas L—/\(_ ‘_/\f_ ‘—_/\f— .,__/\f_
Po.10 Lh/\[_ 1___/\/__ t\_/\/_ n—__/\r_‘mmv

o 10 20 30 40 500 i0 20 320 40 500 10 20 30 0 500 10 20 30 40 50mses

4.1. 30 H . Control= no TENS applied to the
right Hegu acupoint (L1.4); MA= manua acupuncture applied to right
Hegu acupoint (LI1.4); 2 Hz= 2Hz TENS applied to right Hegu acupoint
(L1.4); 100 Hz= 100Hz TENS applied to the right Hegu acupoint (LI.4);

w

8



B= H-reflex recordings prior to TENS; T4-5= H-reflex recordings starting
after TENS for 4-5 min duration; T9-10= H-reflex recordings starting
after TENS for 9-10 min; T14-15= H-reflex recordings starting after
TENS for 14-15 min; P4-5= H-reflex recordings after TENS period 45
min; P93-10= H-reflex recordings after TENS period 9-10 min. M= M
response

P>005 41, 4l1land4.2

4.1 H (mv)  (N=13)
Assessment Basdine ES1 ES2 ES3 PS1 PS2
Control 10.09+2.49 9.98+2.85 9.79+2.76 10.19+2.84 10.58+2.78 10.28+2.83
MA 0.94+1.98 10.36+2.44 10.42+2.47 10.22+2.26 10.40+2.01 10.30+2.10
2Hz 9.99+1.76 11.71+2.93* 11.46+3.36 11.29+3.45 11.20+3.32 11.22+3.15

100Hz 10.10+1.90 11.46+2.76* 11.73+3.27* 11.83+3.92 12.05+4.08 12.26+4.34

+

Abbreviations: In this and subsequent teble

TENS= transcutaneous electrical nerve stimulation; Control= no electrical stimulation;
MA=manua acupuncture; 2Hz= 2Hz TENS applied to right Hegu acupoint (LI1.4);
100Hz= 100Hz TENS applied to right Hegu acupoint (LI.4); Baseline= H-reflex
recordings prior to TENS, ES1= H-reflex recordings after TENS 4-5 min;
ES2=H-reflex recordings after TENS 9-10 min; ES3= H-reflex recordings after TENS
14-15 min; PS1= H-reflex recordings after TENS period 4-5 min; PS2= H-reflex
recordings after TENS period 9-10 min. The vaues are given with mean + SD.

* P < 0.05 compared with the values of basdline.
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4.2 H (ms)  (N=13)

Assessmnet Badine ES1 ES2 ES3 PS1 PS2
Control 20.35+2.62 29.35+2.62 29.39+2.63 29.42+2.66 29.43+2.65 29.43+2.68
MA 28.91+2.27 28.95+2.27 28.95+2.31 28.98+2.30 29.00+2.38 28.99+2.30
2Hz 20.16+2.52 29.08+2.54 29.11+2.55 29.13+2.51 29.17+2.50 29.18+2.52
100Hz 29.1242.35 29.07+2.32 29.15+2.31 29.1242.26 29.15+2.25 29.19+2.26
i
H
P> 0.05 41 2Hz 100Hz
5 H P < 0.05
41 4.1 100Hz 10 P<005 41 41
14 15 H P>
0.05 4.1
H
p > 0.05 2Hz 100 Hz
H al P>
0.05 4.2

40



El

11 E2
4.2
El
2Hz TENS, 100 Hz TENS 2 HzEA
El @l P> 005 4.2
4.3).
4.3 El (ms) (N=13)
Absolute latency Normalized latency
BP SP PP BP SP PP
Control 38.96+1.43 38.86+1.33  3942+142  4397+240 43871246  44.48+2.10
2Hz 39.40+2.05 40.73t208 40824243  4449+314  4596+2.75  46.10+3.69
100Hz 40.14+2.08 30956+151  4042+251  4529+264  4463t201  4560+3.01
EA 38.86+1.53 30.39+198  39.68+235  4384+2.11 4446283  44.82+3.62
+

Abbreviations: This and subsequent tables
Control= no electrical stimulation; 2Hz= 2Hz TENS applied to left LI.4; 100Hz=
100Hz TENS applied to left L1.4;, EA= 2Hz electroacupuncture applied to left L1.4;
BP: cutaneous reflex recordings during the period of baseline; SP= cutaneous reflex
recordings during the period of stimulus; PP= cutaneous reflex recordings during the
period of post-stimulus. The values were presented as mean £ SD. Normalized
latency: adjustment of arm length to a tandard of 100cm

41



al p>0.05, 44
P<0.05 P=0.0003
Scheffe control 100Hz TENS 2Hz
2Hz 1 P< 005
4.4, 4.2
P<0.05 P=0.0002
Scheffe control 2Hz 2Hz
11 P < 0.05 4.4,
4.2
100Hz TENS 11 P> 0.05,
4.4 4.2
4.4 11 (ms) (N=13)
Absolute latency Normalized latency
BP SP PP BP SP PP
Control 46074220 45944201  4627+230 5196+239 51824238  5219+258
2Hz 4610£258 47.45£257%  4760+2.64* 51.98+260  5352+288*% 5370+3.30*
100Hz 46114257 4617+275  4660£2.77 52014287  5206+285  5256+312
EA 45574219 46.79+2.03%  4747+1.85 5140+263  52.82+318*"% 5356+2.49*
+
*p<0.05 SP-BP PP-BP  control
*p<0.05 SP-BP 100Hz TENS

42



E2

P>0.05 4.5 2Hz 100 Hz
E2 dl P > 0.05,
42, 4.5
4.5 E2 (ms) (N=13)
Absolute latency Normalized latency
BP sP PP BP sP PP
Control 58.40+4.39 58.28+4.22  5852+398  65.89t522 65.80£5.73  66.07+5.60
2Hz 57.37£3.15 58.95+4.36  59.37+4.46  64.78+4.98 66.55+5.87  67.04+6.10
100Hz 57.29+3.08 57.81+314 5810+373  64.64+3.90 65.25+4.48  65.55+4.46
EA 56.94+3.34 58.29+2.77  5868£332  64.27+455 65.80+4.34  66.20+3.94
+
11
11 P> 005 2Hz 100 Hz
11
dlP>0.05 46
4.6 11 (LV)
(N=13)
BP PP
Control 24.42+10.75 23.95+10.42 23.24+9.69
2Hz 19.26+6.38 21.75+858 23.13+11.70
100Hz 21.05£6.75 21.87+7.63 2321+9.78
EA 22.15+1041 21.92+11.37 21.69+9.29
+
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E2

E2 P>005 4.7 2Hz
100 Hz E2
dlP>005 4.7

4.7 E2 (LV)
(N=13)
BP SP PP

Control 40.57+12.63 39.41+14.40 390.32+15.39
2Hz 37.99+11.94 40.32+14.80 43.48+18.01
100Hz 37.29+10.19 38.35+13.12 40.43+12.63
EA 38.51+18.00 36.75+11.64 37.60£16.15

+

11 E2 (AQ,AL/A2)
2Hz 100 Hz AQ

alP>005 438

4.8 AQ(ALA2)
(N=13)
BP sP PP

Control 0.60+£0.13 0.61+0.18 0.63+0.20

2Hz 0.54+0.20 0.56+0.18 0.54+0.19
100Hz 0.57+0.17 0.59+0.16 0.57+0.16

EA 0.60+£0.18 0.58+0.20 0.58+0.17

+

4 4



Control Hz TENS 100Hz TENS HzEA

|
T ;’; \ A ; = - A hisis Tt
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1] F 1 w P R
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I ! |
; ; | | g
H %, 1l HER & - .- .
PP Bl iy :_..-' " ?_L._:_- L Il,—"“' ERENY K[, s "-A"‘-i" ¥ 0 W i P e rl/" N
f :
T 1 T |

| - F— | T A k1 — T T
0O 20 40 &1 80 100 0 20 40 60 & i 0 20 40 60 B0 qo0 0 2 40 S0 50 100ms

4.2. 34 The scaes of cutaneous reflex
amplitude were 20V . The analysis time was 100ms. Each session of
cutaneous reflex recordings were obtained by 256 responses twice. The
latencies of basdline |1 are marked by vertical dash lines. Control= no
electrical simulation; 2Hz TENS=2Hz TENS applied to left LI.4; 100Hz
TENS= 100Hz TENS applied to left L1.4;, 2Hz EA= 2Hz
electroacupuncture applied to left L1.4; BP= the period of baseline; SP=
the period of stimulus, PP= the period of post-stimulus.
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2Hz 100 Hz
(facilitation) H
7891011 149 150 151 152 153
100Hz 2Hz
(supraspinal) 4
(attentional process) 155
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THE STUDY IN EFFECT OF ACUPUNCTURE AND
TRANSCUTANEOUSELECTRICAL NERVE STIMULATION AT
HEGU ACUPOINT ON THE CENTRAL NERVOUSSYSTEM:
SOLEUSH-REFLEX AND CUTANEOUSREFLEX

Qwang-Y uen Chang, Jaung-Geng Lin, Ching-Liang Hsieh

Severa studies find that manual acupuncture and transcutaneous electrical nerve
stimulation (TENS) are via different mechanisms and generate different effect on the
central nervous system, therefore, the aim of the present study was to compare the
effect of manual acupuncture (MA) and TENS on the spina cord using H-reflex
recordings. A total of 13 healthy adult volunteers were studied. The electrical stimuli
were delivered to the posterior tibial nerve transcutaneoudly at the left popliteal fossa
to evoke the soleus H-reflex. MA, 2Hz TENS, 100Hz TENS, respectively, was applied
to the surface of the right first dorsal interosseous muscle exactly at the Hegu acupoint
(L1.4). Four assessments were performed randomly, separated by an interval of at least
three days in all the subjects as follows: 1) Control assessment: a pair of electrodes
placed on the surface of the right Hegu acupoint (L1.4), but no electrical stimulation
was delivered throughout the test; 2) MA assessment: MA was done at the right Hegu
acupoint (L1.4) for 15 minutes; 3) TENS assessment at 2Hz: electrical stimulation (40
mA inintensity) at 2Hz was applied to the surface of the right Hegu acupoint (L1.4) for
15 minutes,; 4) TENS assessment at 100Hz: electrical stimulation (20 mA in intensity)
at 100 Hz was applied to the surface of the right Hegu acupoint (LI1.4) for 15 minutes.
Each assessment was divided into three periods as follows: 1) Basdline period:
H-reflexes recorded prior to MA or TENS; 2) TENS period: six Hreflex recordings
after MA or TENS for aduration of 4-5 min, 9-10 min and 14-15 min, respectively; 3)
Post TENS period: H-reflex recordings of 6 after TENS period 4-5 min and 9-10 min,
respectively. Our results indicate that both 2Hz TENS and 100Hz TENS increased the
amplitude of the H-reflex, and that these increases may be retained longer with 100 Hz
TENS than with 2 Hz TENS, whereas MA could not increase the amplitude of the
H-reflex. MA, TENS at 2 Hz or 100 Hz didn’ t change the latencies of the H-reflexes.
We conclude that both 2Hz and 100Hz TENS increased the amplitude of the Hreflex,
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suggesting that TENS enhances the excitability of the motoneuron pool in the spinal
cord, and 100Hz TENS has a greater effect than 2Hz TENS, whereas MA was not
amilar effect to TENS on spind cord.

Our previous studies have known that the cerebral cortex plays a modulator role
in the physiological mechanisms of acupuncture and 2Hz electroacupuncture (EA), but
either acupuncture or 2Hz EA has no effect on spinal cord. In addition, 2Hz or 100Hz
transcutaneous electrical nerve stimulation (TENS) applied to Hegu acupoint can
increase the amplitude of the Hreflex, whereas manua acupuncture has no similar
effect. Therefore, the aim of the following study was to further investigated the effect
of 2Hz EA, 2Hz or 100Hz TENS on cutaneous reflex (CR). A total of 13 healthy adult
volunteers were studied. CR recordings were obtained on the right first dorsal
interosseous muscle by electrical stimulation of the ipsilateral index finger. 2Hz EA,
2Hz or 100Hz TENS was gpplied to the surface of the left Hegu acupoint (L1.4), and
then the changes of CR were observed. The results indicated that CR was
characterized by an initia short latency excitatory wave (E1), followed by an
inhibitory wave (11), then a long latency excitatory wave (E2). Both 2Hz EA and 2Hz
TENS applied to the surface of the left Hegu acupoint (LI.4) could prolong the
latencies of 11 component of CR, whereas 100Hz TENS has no similar effect. In
addition, either EA or TENS could not change the latencies of E1, E2 component and
the amplitudes of 11, E2 component of CR. In conclusion, 2Hz EA or 2Hz TENS
applied to the Hegu acupoint (LI.4) prolonged the latencies of 11 component of CR,
suggesting that the action site of 2Hz EA or 2Hz TENS located in the supraspinal,
possibly in the subcortical or cortical level. In addition, the electrical stimulation of
higher frequency such as 100Hz TENS is easier causing the habituating devel opment
of CR.

Keywords: manua acupuncture, electroacupuncture, transcutaneous electrical
gimulation, Hegu acupoint, H- reflex, cutaneous reflex
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