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Objective : This study was intended to investigate the analgesic effects of electroacupuncture(EA) on
mechanical allodynia according to the frequency and intensity of EA. Also to know if mechanical allodynia
and the analgesic effects of EA is related to the sympathetic nervous system and/or the purinergic system.

Methods : Mechanical allodynia—induced rats were produced by resecting S1-S2 perve. The zusanli(ST36)
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was used for acupoint and the rats were divided into 4 groups. Fach group was given different stimuli [low
frequency low intensity—FA(LFLI-EA), low frequency high intensity—~EA(LFHI-EA), high frequency low
intensity—EA(HFLI-EA), high frequency high intensity—FA(HFHI~EA)). Furthermore, to make sympathectomy
6-0HDA and phentolamine were administered intraperitonially and the concentration of norepinephrine(NE)
were measured. As & ATP blocker, suramin was applied for this study.

Resufts : Comparing to control group, each of the 4 groups(LFLI-EA, LFHI-EA, HFLI-EA, HFHI-
EA)showed a significant reduction of response frequency of mechanical allodynia. LFHI-EA was more
effective than that of LFLI-EA. The LFHI-EA group also had longer lasting effects from the stimulation
than the other groups.

Sympathectomy didn't show any reduction of response frequency of mechanical allodynia.(Fach n=6, n=4).
Nor did both sympathectomy and ATP block. The response frequency wasn't reduced by sympathectomy or by
sympathectomy and ATP block, but was significantly reduced with LFHI-EA.

Conclusions : These results suggest that EA has a significant analgesic effect on mechanical allodynia,
which has no connection with NE and/or ATP.

Key words : electroacupuncture, mechanical allodynia, sympathectomy, 6~0OHDA, phentolamine, suramin
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Fig.. 1. Effects of LFLI-EA or LFHI-EA on the
signs of mechanical allodynia.

Data were expressed as & percentage of the mean +
SD. EA groups were given train—pulses(2Hz, 0.3ms
duration, 0.2 or 1.0mA) for 30 minutes. The LFH[—
EA group(closed circies) showed more reduction of
mechanical allodynia than the LFLI-EA group{open
circles). Asterisks indicate values significantly different
from the control group(open squares) ; *, p<0.05 ; *»,
p<0.01 by Maon whitney U-test. LFLI-EA : low
frequency low intensity electroacupuncture. LFHI-E
A : low frequency high intensity.

25.8, 60% 80.0+£20.0, 75% 98.3t4.4, O0%
98.314.00.8 uEepdt

INENHNE AL BT AZo] BF gz
Tl B3l Al @2 QuilE Jjolg JEhig
. 28 F AT guiiE AJole B 5 9
k. 28 vl A& @74 ulwA] LFHI-EA
Aol BE AFTol Hstd Yuigls Aol gl
t}. oigt LFHI-EA7} &% A&AZo] 28 #AH
yei=d

183 LFHI-EAZ% LFLIZ#e) 8aA F &
7 guislE Zol7t YATKEig. 25.

2. WZAIA XCt(sympathetic block)2l &3}
7143 olAdFol RFANAFAS BA7 A &
oli7) 98l FEEL FFH9 BAo 2 3]s

Fig+ 2. Effects of HFLI-EA or HFHI—EA on the
signs of mechanical allodynia.

Data were expressed as a percentage of the mean™
SD. EA groups were given train—pulses{100Hz, 0.3ms
duration, 0.2 or 1.0mA) for 30minutes. The HFHI-EA
group{closed triangles} showed more reduction of me-~
chanical allodynia than the HFLI~EA group(open tri-
angles). Asterisks indicate values significantly different
from the control group(open squares) ; *, p<0.05 ; =»,
p<0.01 by Mann whitney U-—test. HFLI-EA : high
frequency low intensity. HFHI-EA : high frequency
high intensity.
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Fige 3. Effects of sympathectomy with intra-
peritoneal 6—hydroxydopamine(6—0HDA, 50mg/
kg) on the tail response of mechanical allodynia.

There was no significant difference between the
control(open circles ; ns, normal saline} and the 6—
OHDA group(by Mann whitney U~test).

714 oldFol Z FLE FEGn=4)S Mds}
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Fige 4. Effects of sympathectomy with intra-
peritoneal phentolamine(ph, 5mg/kg) on the tail
response of mechanical allodynia.

There was no significant difference between the
control(open circles ; ns, normal saline) and the ph
group(by Mann whitney U-—test).
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£ $4 9% F(n=6), 181 suramin, 6~OHD
A, phentolamine AI7H] oF&-& 25 £% F(n=
6) 22 V.
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e Ale A 10010, 1A ¥ 96.7+5.5, 247
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6)ME Ale A 98.3+4.0 1A7F ¥ 95.0£55 2
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Figg 5. Comparison of sympathectomy among
3 groups{6—OH+suramine(su, 100mg/kg), 6—OH
+su+ph, su+ph}.

There was no significant difference among the 3
groups(by Mann whitney U—test).

At

ojAtz 7o) NES ATPE A xiakdt A7)
oA BF dhgRise] fo¥ve sl g
<Fig. 5.

et B 2de A4 7143 olAFS A
273 AY 71de] FEAUAY 2L o] 71A
purinergic 7|30l MZ EHog §A FLect
© AY%E ¥ 7 9

3. mZANAE AHH(sympathetic block)t
sympathetic & purinergic block O} % & H
x=e 23t

1) 2FA4 AH(6-OHDA) °o|F e
i

71AH o]A%o] Z FEd A (n=4)A 6-OH
DA(50mg/kg, 131/1, 33)) & 74 YU 39 &
o] A% kALY Wskr} Qi AEielA LFHI-EAY

Fig.6. Effects of LFHI-EA after sympathecto-
my(su+ph or 6—0H) on the response of mechan
ical allodynia.

Sympathectomy had no effect on the anti-allodynic.
effects of LFHI-EA(by Mann whitney U—test).
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2) Sympathetic & purinergic block(ph-
entolamine+suramin) °]% A9 &3
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ANe A 95110, 158 ¥ 75+209, 308 ¥
57.5+15, 45% ¥ 60t16.3, 608 ¥ 85158,
75% ¥ 97.5152 VKT ol4# ol Suuke
o wixe] §o3 At vYelttFig. 6.
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2 29 %9 guolth. oo w3te] W& DRG
o)X sympathetic sprouting®] %3 allodynia re-
sponse A E &= F#5H9, phentolamineo] ¥HE-
& ¥ 2F(SMP) % wgaA ogkd 15 (SIP)
A9 sprouting FE7F thE2A FEE B0 sy-
mpathetic sprouting®! AFHFA 52 LdE
0% AL 3 AL oy UL
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3] w2 A3PFY $5) surgical sym-
pathectomyE 34 9 allodynia® Z47F A%
91} phentolamine®|Y suramin GEOZ2E al-
lodynia %Xl°] W37t gle 3¢ B3, NE o9
of NE$} Zol w@ARY oA RulEe AT
P7} 83tk & 23S dAE phento-
tamineo]t} suramin ©52 &% allodynia &l
M3zt dded £& 2o FUie 4 IFE
#7} Qe AE B3 NES ATP7F A2 &EF o
2 neuropathic pain® ZH&-8ttz &},

gy olgl= HiE Chen® & 99} Z& 84
Z ARWEN %% surgical sympathectomy\}
guanethidine®] adrenoceptor antagonist®th &
BAd AE B, FAAAE AT o &4 af-
ferent fiberE firing 3= 7°] cathecholamine
2o oE 2784 EIQATP Y g d9
3= ZActn @k 7832 sympathectomy (by
guanethidine) ©1¥dE ATPE AZFHEFA 5
o] I FHolA FYsIE W ol firing W]
W7t §88 8stn ATP7L NESH 453o2
zZrg3te] Uehd o] olyz ATP7F A &48
afferent fiber®] ectopic dischargeol ¥%& F
oA ¥%& vehfE ol 3o

B ¥ Anz 349 HY AAYFE 55
471 Purinergic 7180] #=A] @ R
o= nQth o] Ringkampg B4 7]E} SIP
¢} #ag Busk YA AL

AW B A% 2dd 22 tail 2Ee oA
phentolamine®] &3 W37t Yehke SMP 2%
i W3yl gl SIP 22 B0 JYEhdT I gl
g, ol A¥A AHPE F o]AF WA A
o (& AL 93] o]y IINhEE RHole
Hug Agd Aoz 7AT £ Utk AA
2 Lee®™& SNL Z@e}A thresh hold7t THE
T 7& w2 Y794 low thresh hold?) &%
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sympathetic JEE7t U&& FHE vt ok

uHYe B =8 Augl 4o|8HA neuropathic
pain®] ATPS} NEo] FAld #A%E F4st3ich
ol# gt T FAHLY Aol#E vrhl: 29E& F
olR A FFRHS Agolgeld HAxK= spinal ne-
rve 4, 5¥& ligation¥r 4@ (Kim and chung) ]
1 ¥ 29 superior caudal trunk® sacral ne-
rve 1, 29 Alol& A8 BHEE ARRE FHojr. o
g Ao dojgo] TlzkY Ao|gog gt A
Azl Foz ofe thgt A7t HojHoF FAE
F & Rog B

ARYEN F5Y aEARAGSe] #R4Y o
Bof dfsiM B3-S o, A 6-OHDAY phento
~lamine®] °o|AE ¥H§ NEE HAA7|A Xt
+= A, 9 sympathectic, purinergic block&
Wasie] Al Fo] o]lFF WEHEE T
A PR A, viRG R sympathectomy &5
£ sympathectomy$} purinergic blocke] 3
o gae] AEEI] HEgE FA P A&
58 £ 29 (tail model)¥ sympathetic indep-
endent pain(SIP) Edolghs A& 4 & Uth

ANAWFY BFAMY A A% 7179 9
A B o sympathectomy’} 32 ZE G|
Y 4¥g 713X FE ROE Rol AAEFY ¥
FolM AP (ANE AT AF)o] dehfe A%
fik= gAY 71AE wAg e 7Ad 9
3 Roz Atz €t

V.2 &

AAEFY B oA A A5zdd gE
AEEHRE 87198 S1-S2 nerve® resection
3] 7143 oldFE F2E HoA vx-Fxd
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2 47& AAsY AZzde] B Pt aFA
AREHE AR 123 714 olAF
QoM BAARY FAARE AWR A THA
7 AR A% o]A%S Aolg AHETh EH
sympathectomy (by phentolamine, 6—OHDA)%}
Al88 A7} sympathetomy (by phentolamine, 6
~OHDA) $} purinergic blockade (by suramin)&
2ol AYFL o AY AFEFS viXe 9F
£ B3R gy & FHE dUth

1. LFLI-EA, LFHI-EA, HFLI-EA, HFHI-
EAY ¥ 29 33 A5 47 A=E A 4
& gzl wiste fAETE APt AN

2. LFHI-EA &A=& LFLI-EA A=l H]3te]
E0Ro|9 3, &3 A& e Al Fof Hl3t
o At (over 1h).

3. Sympathectomy (by phentolamine, 6—OHD
AE AFE WAE ZAAFA ERHTE n=6,
n=4).

4. Sympathectomy$} ATP blockade® %°]
N AAY £ B¥ & suramin® 6-OHDA
2 ¥4 4§ F(n=3), suramin¥ phentolami-
neg 7 EoA# Z(n=6), 28I suramin, 6-
OHDA, phentolamine A7 4&E ZF FoA8
Z(n=6) BF °]AF wte) #Ast e &
okt

5. Sympathectomy (by 6~OHDA) &< sym-
pathectomy$ ATP block(by phentolamine and
suramin) & Zol ST W3t A olAF WAt
AN E-TZE) A3¢ 39S o F94 3
= 7FA7F JERE R sympathectomyY ATP blo-

cke AFY AF o] JTL vAA Xt
(Z+Z} n=5, n=4).

ole A3g ¥ w, Tail model®] 7143 o]
AZH AW A AFE Fxrr AFEFH
Z0% 4L 3= Aor A4EY 2 2 &
92 Sympathetic Independent Pain 22U A2
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